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Foreword

Southern Africa was characterized by a heavy reguwill reap the benefits by exploiting comparative ad-
lated agricultural market before the late 1980s, butantages that may exist.

since then countries in the region followed a strategy South Africa is one of seven countries in the

to remove res'trlctlve measures from its agrlcu.ltureS ADC participating in the Research Program on Re-
The deregulation process was also accompanied b . : .

: - ) i g}fonal Agricultural Trade and Changing Comparative
the liberalization of agriculture worldwide. South Af-

] ) ) s . Advantage in Southern Africa. The comparative eco-
fica, just as the V\,/hOIe sc')uthern.Afrlcan region, W'”_nomic analysis (CEA) study in South Africa therefore
have to compete internationally in a m(.).re open aghz, s part of a larger activity to determine compara-

cultural market. In order to be competitive southern[ive advantages in the region. These studies not only

African countries will have to use resources more ef- . . .
examine the existing comparative advantages, but also

f|C|entIy_by explomng comparat|ve.advantag<.es thatprovide a means to evaluate the impact of different
may exist. This, among other things, entails tha

k o ) agricultural policies on comparative advantage. This
policy and decision-makers should be guided so as to

: . ) i groves to be an especially valuable tool to guide
implement policies and strategies that will enhance . . . . . .

i > policymakers in the region. This study provided in-
agricultural producers competitiveness.

sight into which factors contribute the most to market
Various studies have shown that countries caulistortions in South Africa. These are mainly policies

improve their welfare by opening up their borders tathat distort market prices, the exchange rate, and tar-

freer trade. There is furthermore a worldwide movdffs and subsidies on inputs. This study atsade a

toward economic integration. Southern Africa is nosignificant contribution toward establishing the affect of

exception to the rule with the movement toward awater legislation on the South African agriculture.

Free Trade Area under the auspices of the Southern

African Development Community (SADC). Not only . . - .
s it f that thi Cwill i i regional trade and comparative advantage, a joint activity
's It foreseen that this movement Wil Improve Wellar€ ¢ jsap africa’s Bureau's in the Office of Sustain-

in the Wh‘?'e region, bUt the region’s competltlvene§séble Development, Productive Sector Growth and
may also improve. Within the framework of economic_ _ . . . .
Environment Division and the Regional Economic De-

integration in southern Africa countries in the reglonvelopment Services Office for Eastern and Southern
Africa (REDSO/ESA).

This study is one in a series of studies on Africa’s

Dennis Weller, Chief

Agriculture, Natural Resources and Rural Enterprise
Office of Sustainable Development

Bureau for Africa

U.S. Agency for International Development

Dennis McCarthy, Chief

Office of Agriculture, Engineering, and Environment
Regional Economic Development Support Office,
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Executive Summary

South Africa is one of seven countries in the Southerby the Departments of Landscape Architecture and also
African Development Community (SADC) participat- Soil Science at the University of Pretoria.

ing in the Research Program on Regional Agricultural The final report has the following outline: Chapter

Trade and Changing Comparative Advantage in SOUtheT provides the introduction to the study. Chapter 2

Africa. Comparative economic advantage (CEA) analybresents a discussion of the South African agricultural

sis is the first step in generating information and analyéconomy and the different commodities to be exam-

sis that will inform and guide policy design in the region, - 4 in Chapter 3, the methodology followed is ex-

to exploit CEA and allocate resources to their most pro-, _. . .
) plained. Different agro-ecological zones are deter-
ductive uses.

mined in Chapter 4. In Chapter 5, the private and so-
In order to keep the study manageable, the studgial profitability, as well as domestic resource costs
was limited in the following manner: (1) only certain (DRC), of different commodities within different
products/commodities were selected for analysisagro-economical zones are evaluated. Chapter 6 com-
namely maize, wheat, potatoes, sunflowers, cottorprises a sensitivity analysis. Chapter 7 consists of a
sorghum, soybeans, tobacco, beef and mutton; (Zummary and conclusions.
cultivation practices were limited to irrigation and
rain-fed (dryland) production for all the crops, while
for beef and maize large-scale and small-scale pr(BESULTS AND CONCLUSIONS
duction systems were also distinguished; (3) data for
the 1994-95 production season were used for all butsaneral

gets and the subsequent analysis; and (4) South Africa
was divided into only six agro-ecological zones. Different factors contributed to market distortions

_ _ . within South African agriculture. These distortions
Data on the commercial farming sector is gathered, ,seq scarce resources to be used sub-optimally. Al-

and processed annually by the National Department ‘?ﬂough it is not the aim of this study to quantify the
Agriculture located in Pretoria. The data used for differy,qjtare effect of the non-optimal use of scarce re-
ent commodities in this study were mainly derived fromsources, it can be concluded that the non-optimal use

these sources. Cross verification was done by means gf (asqurces had a negative effect on the welfare of
information received from the different agricultural ¢5 . mers. This is clearly illustrated by the larger eco-

Marketing Boards, consultants and regional extensiof,mic rather than private returns for many commodi-
officers. Only limited data on subsistence farming areageg \while the NPE and EPR results indicate the exist-
are available from publications. For this reason, the Dee'nce of market distortions in the market for the prod-
partments of Agricultural Economics at the University,, s investigated. Three main factors contributed to the
of Pretoria and the University of Natal engaged in g et distortions, namely: (1) distortions in product
project aimed to establish enterprise data for Sma”prices, mainly due to the statutory powers of the dif-
scale farming. Macroeconomic data was obtained frorf,ant Marketing Boards; (2) the exchange rate: and

the Sou.th African Reserve Bank., various internationdls) tariffs and subsidies levied on inputs. The first two
publications and private companies. Data used t0 detef these contributed the most to distortions in the

mine the different agro-ecological zones for South Afy 5 ket while the latter’s contribution amounted to less
rica used in this study were obtained from variougy,n 15 percent.

sources, including maps and GIS information generated

Xi



The DRC methodology was used in this study to desidered against this background. Not only will policies
termine the comparative advantages of different productsn land and water influence comparative advantage be-
in different zones. The comparative advantages need to beeen countries, but also between regions in South Af-
exploited by farmers and the right incentives need to beca. One should expect changes in resource use if water
given by the government to farmers to pursue this end. Thariffs in South Africa are inclusive of its scarcity value.
comparative advantages calculated are based on the retufitee change in production patterns that can be expected
to land and water. This essentially means that policies sudtthe latter is implemented will differ between regions.
as the new Water Act will have a definite impact on the ust may be relatively easy to substitute seasonal crops
age of water. In Zones 1, 3, 4, 5 and 6, crops under irrigavith each other, but this will not be the case with long
tion have comparative advantages over other crops culterm crops, such as sub-tropical fruits and citrus. In
vated in those zones. Increasing the cost of water may hasemmary, the analyses show the following general re-
an influence on the comparative advantage a crop malts: (1) water cost will influence the competitiveness
hold. of dryland production in relation to irrigation produc-
tion; (2) the amount of water used will in future influ-

It is also important to take into account the cli- . ,
. : . L ence the competitiveness of production; (3) dryland
mate, biological and physical constraints in each zoné

. . . rﬁ)roduction practices may in some instances be more ad-
when evaluating comparative advantages for differe

zones. A crop may have a comparative a dvantag\éantageous than irrigation production practices; and (4)

over other crops, but due to climate, biological an&hemtenslty of water use may cause one crop to lose its

physical constraints can not be produced throughouctompar"jltlve advantage to another crop.

that zone. In this situation, the second best optio®ther Issues

must be |den't|f|ed. The distance from market; musbther factors that should be considered are demand
also be considered. Transport cost plays an increas-

) ) ) o ~~~and supply forces domestically and internationally. Al-
ingly important role in the competitiveness of agricul-

. though a crop may hold a comparative advantage over
tural producers. Producers may have comparative ad- L . . .

i ) ) i ~ ~other crops, unlimited production will cause prices to
vantage in producing a product in a specific region

i i trop and thus erode its comparative advantage. The
but due to transport costs it may not be profitable t%alance between demand, supply and the association

produce that crop. with regard to comparative advantage is not clear. The
Land and Water development of a general equilibrium model that in-

- . . . _corporates resource endowments and supply and de-
Policies regarding land and water will have a major P PPy

. . ._mand forces is necessary to get a better understand-
influence on the comparative advantage South Africa o )

L . . ing of these forces. Such a model will give policy
may have vis-a-vis the production of agricultural prod-

ucts in other countries. These policies should be Conrpakers the tools to base policies on.
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1. Introduction

“l think of international trade as the most com-
plicated of all fields in economics. It must deal,
not only with problems peculiar to exchange
between countries, but with all of the problems
encountered in economic analysis on a lesser
scale.”

More than ever, economists now agree that gains
from trade are a key source of national wealth, and
that faster growth can be achieved by pursuing activi-
ties with greater comparative economic advantages.
This applies particularly to the agricultural sector,
where attempts to “go against” comparative advan-
tage have been both widespread and costly (Masters,
1995).

— Bawden, 1966

1.1 BACKGROUND Comparative advantages that exist in the southern

African region, will be the basis from which intra-re-

gional trade will take place. All the countries stand to
benefit from intra- regional trade. Countries in the re-
gion will, under a Free Trade Area (FTA), be able to

South Africa is one of seven countries in the Souther
African Development Community (SADC) partici-
pating in the Research Program on Regional Agricul ) ]
tural Trade and Changing Comparative Advantage iﬁxpgrt primary a.gr|cultural prodgcts_ tq the more lu-
Southern Africa. This analysis is particularly impor- crative South_Afrlcan market. This will in tur_n impact
tant for South Africa in the view of its newly found O South African agricultural producers, since com-
status in southern Africa, mostly due to favorable popetltlon from the reg!on will increase. South Afr.|ca,
litical developments, including the democratic elec-On the other hand, will be afforded the opportunity to

tions in 1994. As South Africa moves towards a newncrease its trade in value-added agricultural and in-
post-apartheid democratic society, the way is openeglustrlal products to other countries in the region.

for new/renewed trade, investment, transport and€S€ markets are currently not being used to their

communication linkages among southern and eastefH!! Potential, mainly due to a lack of market infra-
African countries structure and buying power. The region as a whole

stands to benefit from the transfer of investment and
Taken separately, many member states of thgschnology from South Africa to other southern Afri-
SADC are characterized by small developing econogan countries. There is already great interest in invest-
mies that are unable to provide adequate employmenhg in agricultural processing plants in countries out-
goods and services to citizens. Only a limited numbegige South Africa. This will create employment op-

of these countries are able to compete successfully urtunities and generally contribute to the welfare of
the global marketplace with a wide range of comyegple in the region.

modities and their exports remain vulnerable to fluc- ) o
tuations in world prices. Although the region is rela- 't IS furthermore known that some countries in
tively poor with respect to human and other capital, i{he region, other than South Africa, suffer from a lack

is rich in natural resources and human resource§’ infrastructure. With regional integration, these

Therefore. the countries of southern Africa collec-countries will have access to infrastructure in South

tively have the potential to become a powerful ecoAf”Ca' More importantly, however, infrastructure can

nomic bloc. This can be achieved by pooling re_be transferred or extended throughout the region.

sources and capitalising on each other’s comparatithroth investment and the creation of infrastructure,

advantages (SADC, 1994). This implies a central rol@ccess to markets will become easier. This will enable
for trade within southern Africa, as well as trade beproducers of agricultural products to react to market

tween the region and the rest of the world in future, SI9Nals. The result will be a major increase in trade



within the region, based on comparative advantagesthiéir most productive use. Comparative economic ad-
is therefore of the utmost importance for individualantage (CEA) analysis is the most common criterion
countries to analyze opportunities for regional tradesed to evaluate economic efficiency in terms of social
Each country will have to consider changes in diregrelfare gains from feasible alternative production op-
tion andpattern of trade, since it will influencetions. The first step is to identify existing and potential
the use of the natural resource base in that cowpportunities for trade, that is options and activities of
try. One can also gsect structural changes to takdighest economic efficiency in the countries forming a
place that will have impgaint implications for regional potential trading bloc need to be examined and identi-
and household food security. fied (Hassan and D’Silva, 1994).

According to Hassan and Faki (1993), the Domes-
1.2 OBJECTIVES tic Resource Cost (DRC) methodology provides the
analytical tool for an empirical evaluation of economic

efficiency among alternative enterprises. It is a com-
Comparative economic advantage (CEA) analysis rifonly used criteria for measuring CEA. The concept
the first step in generating information and analysi§ DRC relates to a measure of real opportunity cost in
that will inform and guide policy design in the region teerms of total domestic resources of producing (or
exploit CEA and allocate resources to their most préaving) a net marginal unit of foreign exchange

ductive uses. Therefore, under the overall objectiv@Sruno, 1967). The DRC method generates several
of the Regional Trade Project, this study aims f@easures of relative economic efficiency of produc-
achieve the following specific objectives: tion alternatives. It is used as ar antemeasure of

evaluate the CEA of alternative agricultural profomparative advantage to determine which among a
duction activities in the various agro-ecologica?et of alternative production activities is relatively effi-
zones and under different technology levels afent for a country or region in terms of contribution to
land tenure systems in South Africa; national income (Bruno, 1967).

analyse the potential impacts of removing existing Hassan and D'Silva (1994) investigated the rea-

price and policy distortions on the economic effsons for the importance of conducting CEA analysis
yythin an agro-ecological framework. They concluded

that agricultural production is primarily a biological
process that is highly dependant on the prevailing bio-
identify points of policy, technology, and institunhysical conditions. Agricultural suitability reveals the
tional intervention to enhance economic effigimilarity in natural resource endowments and produc-
ciency and direct agricultural resources to thejy potential, and hence complimentarity or competi-
most productive uses; and tiveness in trade, between countries.

build the — South  African  country  data  thjs study, DRC measures of CEA will be calcu-
compo.nentneeded for CO”O!UC“”Q the regiongleq for various commodity groupings in order to cap-
analysis of CEA and trade in agricultural comg,re and analyse the impacts of the above-mentioned

ciency of alternative productive uses of the Sou
Africa’s resources;

modities for southern Africa. determinants. The following conventions will be
adopted to group commodities according to the above
1.3 RESEARCH METHODOLOGY factors:

As recommended by the Regional Trade Project’s
Steering Committee at the June 1995 meeting in
Pretoria, the agro-ecological zonation approach
will be adopted as the framework for classifying

In order to exploit existing and potential trade opportuni-
ties efficiently, comparative advantage principles should
guide economic policy reforms to direct resources to



production environments according to biophysicgl 5 DATA USED
conditions.

Variations within agro-ecological zones (AEZ) . . . .
South Africa’s agricultural sector consists mainly of

due to variations in technology, tenure, etc., wi . ; .
. . . commercial farming units. More than 80 percent of all
be captured by coding different production sys- . . .
. . agricultural land is farmed commercially. Data on the
tems as distinct activities. . .
commercial farming sector are gathered and processed
Variations in market and infrastructural factors wilhnnually by the National Department of Agriculture
be reflected in prices and transportation costscated in Pretoria. These data include production,
These variations will be captured by defining a cegupply, stocks and price information on different agri-
tral market node for every zone at which all tradsultural products that are published in thestract of
will be assumed to take place. Consequently, pric&gricultural Statistics(NDA, 1996) Data pertaining
and transport costs between these market centersommercial enterprise budgets for different agricul-
(nodes) will reflect the opportunity cost of productural products are gathered on a regional basis by the
ing a commodity locally versus importing it fromprovincial Departments of Agriculture, and is pub-
another region/zone or from outside the country. lished annually in th€ OMBUD Report§COMBUD,

Variations in resource endowments will be rel-994)' The data used for different products in this

flected in the relative rental values of those r&tudy were mainly derived from these publications.
For this reason, no wide-ranging survey of actual culti-

vation practices was done to gather information per-

sources in the different market centers.

1.4

taining to commercial enterprise budgets. Cross verifi-
DELIMITATION OF THE STUDY cation of prices, yields, etc., was done by means of in-

formation received from the different agricultural Mar-
keting Boards, consultants and regional extension of-

In order to keep the study manageable, and fOHOW"ﬂgers. The process used for compiling the detailed

the

suggestions of the Steering Committee of the F"c‘:r'f)p and livestock budgets entailed the following

search Program on Regional Agricultural Trade ar%ge s

Changing Comparative Advantage in Southern Africa, . . B
it was decided to limit the analysis in the following comparison of different budgets for a specific en-
manner: terprise within a particular zone;

Only certain products/commodities were selected Use of secondary farm survey data and agricultural
for analysis, namely maize, wheat, potatoes, sun- Statistics to compile a single, detailed budget for

flowers, cotton, sorghum, soybeans, tobacco, beef the specific enterprise and zone;
and mutton; . discussions with extension officers and cropl/live-

cultivation practices were limited to irrigation and ~ Stock scienj[ists.working in the particular zone to
rain-fed (dryland) production for all the crops ensure realism in the different budgets; and

(with the exception of tobacco, which is only pro-  meetings with groups of representative farmers in

duced under irrigation), while for beef, large-scale each zone (10-12 farmers) to verify and fine-tune
and small-scale production systems were distin- the pudgets.

guished; ) )
Macroeconomic data with regard to exchange

data for the 1994/95 production season were usgfes, producer price indexes, international prices and
for all budgets and the subsequent analysis; an¢ansport cost were obtained from the South African

South Africa was divided into only a limited num-
ber of agro-ecological zones (six in total).



Reserve Bank, various international publications, conp-g OUTLINE OF THE STUDY
mercial banks and Spoornet. Data used to determine

the different agro-ecological zones for South Africa

used in this study were obtained from various sourcé€#)apter 1 provides the introduction to the study, with
including maps and GIS information generated by tisections on the background, objectives, methodology,
Departments of Landscape Architecture and also Sdélimitation, data and outline. Chapter 2 presents a dis-
Science at the University of Pretoria. cussion of the South African agricultural economy and

In South Africa, only limited data on subsistenctehe different products to be examined. This chapter

farming areas available through publications, mainf'erves as a background for the rest of the study, par-

. t%:ularl identifying sources of possible distortions due
from the Development Bank of Southern Africa and y. ) fy g P
. . . to specific policies followed. In Chapter 3, the meth-
the various regional development corporations. For . . .
. . odology followed is explained, followed by the differ-
this reason, the Departments of Agricultural Econom- . .
. . . . . . %nt approaches employed to determine private and so-
ics at the University of Pretoria and the University cz‘,ial rofitability for the different products in the stud
Natal engaged in a project aimed to establish enter- P y P Y.

. . . ifferent agro-ecological zones, which are used as a
prise data for small-scale farming. Information fro . .. . .

. . enchmark for identifying comparative advantage in
this study was used to construct enterprise budgets

or
the small-scale farming sector.

outh Africa, are determined in Chapter 4. In Chapter
5, the private and social profitability of different prod-
ucts within different agro-economical zones are evalu-
ated. This is followed by measures of comparative ad-
vantage of each zone. Chapter 6 comprises a sensitiv-
ity analysis. The final chapter, Chapter 7, consists of a
summary and some conclusions.



2. Overview of the South African
Agricultural Economy: Structure,
Policies and Commodities

21 INTRODUCTION and Van Rooyen, 1991). Potential arable land is fur-
thermore increasingly being utilized for non-agricul-
tural purposes.

This chapter prqwdes an overw.eV\'/ of SOUth Afncar'] agr!- In terms of physical and biological norms, South
culture. It consists of three distinct sections. First, Affri

. . . . ca can be described as relatively poor in natural ag-
briefly describes the structure of South African agricul- . L
o . .. ricultural resources. South Africa has three main rain-
ture. Second, it gives a summary of agricultural polici

. . . o . all regions: a winter rainfall area in the south-western
changes in policy and their effects. This is particular, ) .
. . . e . ) .__corner of the country; an all-year rainfall area along the
important, as it provides insight into the distortions L . .
o . . Southern coast region; and a summer rainfall region
within the South African economy, which are part of the .
L . N . area over the remainder of the country. The average
motivation for DRC analysis used in this study. Third, It . .
. C X . . rainfall from 1990 to 1994 was 448 millimeters per
provides a brief discussion of the specific commodities
- . annum (Weather Bureau, 1995). Only about 10 percent
analysed in this study. This chapter only serves as back- . .
. . of. the country receives more than 750 millimeters per
ground for the analysis of comparative advantage as it . )
. - . . annum, while approximately 21 percent of the country
gives the context within agricultural production takes . L .
place receives less than 200 millimeters of rain per annum

(World Bank, 1994). Clearly, there is great variation in
both rainfall and runoff. Still, with all this in mind,
2.2 THE STRUCTURE OF THE South Africa produces a wide variety of agricultural
SOUTH AFRICAN AGRICULTURE  crops, which are largely determined by the seasonal
distribution of rainfall. These aspects are pursued fur-

ther in more detail in Chapter 5 of this study.
The Republic of South Africa covers an area of 1.2

million square kilometers. Approximately 84 percent of Of all the countries in southern Africa, South Af-

the total area is used for agriculture and forestry, gra s the best developed with respect to human capi-

which approximately 80 percent consists of naturg}l’ infrastructure and industry (Sartorius von Bach

grazing.This varies from semi-desert vegetation to thaend Van Rqoyen, 1995). _South_Africg can therefore
highly productive grasslands of the high rainfall aregéay a ve.ry important role in regional integration and
(Department of Agriculture, 1989). In comparison withan contribute to the welfare of the whole of southern
other countries, South Africa has very little high quali@fr'ca' Although South Africa produces surpluses of

arable land (15.8 million hectares) of which 1.29 miIIiolSit"’ka_9 foods sucdh as ma}lzer; It |fs not Iself-sr]uﬁ|0|er1t ml
hectares are under irrigation, certain meat products. It is therefore clear that regiona

trade in agricultural products can be mutually beneficial.
Great pressure on the per capita arable and irriga- . ) _
tion land is being placed by the population growth in South Africa has a population of approximately 40

South Africa. Itis estimated that land area available prgljllon pe_oplg (DBSA, 1995a). This 'S_a?OUt 23 t_|mes that
person in South Africa will fall to a mere 1.5 hectareosf countries like Botswana and Namibia combined. The

in the year 2000 from 5.5 hectares in 1970 (Van Z Fmgnd for f°9d and the use of resourcgs are thus. very
igh in comparison to other southern African countries.




Table 2.1. Gross Value of Agricultural Production (R million)

Field Crops Horticultural Products Animal products T otal
Years Rand % Rand % Rand % Rand

million contrib. million contrib. million contrib. million
1960/61 6,289.70 42.63 2,163.80 14.67 6,298.30 42.70 14,751.80
1975/76 9,527.50 41.74 4,005.30 17.54 9,296.20 40.72 22,829.00
1993/94 6,110.10 35.85 3,615.60 21.21 7,317.80 42.94 17,043.50

Source: NDA (1995)

The agricultural sector’s contribution to the GDP  Agriculture’s role as earner of foreign exchange
declined from 21 percent in 1911 to 4.6 percent in should not be under-estimated. Although Van Zyl
1993 (CSS, 1995a). This downward trend does not in- et al (1988) concluded that agricultural exports
dicate an absolute decline in the economic importance have not been a leading factor in South Africa’s
of the sector, but it should rather be partly attributed to economic growth, it has played an essential,
the general growth in the economy. Agriculture’s con- equilibrating role with respect to others sectors
tribution to GDP tends to conceal its true value to the who contributed towards the drainage of foreign
economy. Agriculture’s importance in provision of exchange.
food, employment, etc. must also be emphasised.
Moreover, Van Zyl et al (1988) state that an important
consideration to be taken into account is that the over-
all impact of a change in agricultural production, for
example as a result of drought, is almost twice as great
as its direct impact on the rest of the economy. Obvi-
ously, there exists considerable interaction between
agriculture and the rest of the economy.

Faux (1990), through input-output analyses,
showed that employment multipliers in
agribusiness are greater than those that exist in the
non-agricultural related sectors, and concluded
that the business community and government de-
velopment agencies should focus on agriculture-
related processing sectors to create jobs. Accord-
ing to Van Zyl et al (1988) agriculture is an impor-
The above requires a brief overview of tant source of labor for use in other sectors, and
agriculture’s contribution, since this will help to clarify ~ that employment in agriculture is also stable, even
these interactions. Van Zyl et al (1988) elaborated on during times of recession.
findings by Brand (1969) concerning agriculture’s

o Agriculture has great importance as a supplier of
contribution to the rest of the economy:

raw materials to the secondary sectors, thus con-
Agriculture is an important supplier of food to tributing to their development as well as to that of
consumers at reasonable prices. Although differ- tertiary sectors.

ent population groups’ buying power and spending
patterns differ, the importance of food to the do-
mestic economy is emphasised by Dockel and
Groenewald (1970), who estimated the income
elasticity of food to be 0.60, which implies that a
high percentage of any increase in income is spend
on food.

Lastly, agriculture is also a market for other indus-

tries, for example suppliers of fertilizers and pesti-

cides, but may not play a large role in South Africa

with respect to secondary and tertiary sectors. Its
role in this respect should, however, not be under-
estimated (Van Zyl et al, 1988).



Table 2.1 shows the gross value of agriculturaffect, all aspects of agriculture, including prices of,
production in South Africa for different years. Thaccess to and use of natural resources, finance, capi-
field crop and animal products sub-sectors are the nta; labor, local markets, foreign markets and foreign
jor contributors to the gross value of agricultural prexchange, etc. Importantly, these measures impacted
duction. Animal products were the most importantnequally on different categories of farmers. The early
sub-sector in 1993/94. From Table 2.1 itis also evidguart of the 20th century saw the initial steps aimed at
that horticultural products increased its contribution tbe territorial segregation of white and black farmers.
the gross value of production substantially from 1960
to 1994.

The agricultural economy of South Africa is highl Table 2.2: Growth in Employment
diversified. Fényes et al (1988) state that structural i and Capital Formation, 1950 to

balances exist between agriculture and the rest of 1980

economy, between commercial and developing s¢c-

tors, and within commercial and developing sectols. pgriod Average Annual Growth (%)
An example of these imbalances is that the commergial

agricultural sector uses roughly 86 percent of the total Total number of  Real gross
land area, whilst subsistence-orientated farms occypy farm employees capital
only 14 percent of the area suitable for agriculture. Yet, formation
both sectors support roughly the same number |of1950-1960 2.08 321
people. There furthermore exist considerable diffgr- 1960-1970  4.38 5.34
ences in production levels between these two sectgrs1970-1980 -2.67 5.09

and indications are that the gap between these segtors

has been widening over the years (Brahd| 1992). Source: Adapted from Van Zyl, et al (1987a; 1987b).
Many commentators refer to this as South Africals

“two agricultures”.

These two sectors do, however, share some com-

mon problems, such as the cost-price squeeze, infla- The second phase of structural change started
tion ali]d drou ,ht Some roblemspthat a?e ecu’liaratE)Ound the time of World War Il (Wickens, 1989) and
gnt. P P lasted until the early 1980s. In the former homelands,

the small farming sector include, among other thinq?], re was increased pressure on food production de-

insecure and fragmented land rights, non-viable and. . . .
spite increased investment in large-scale development

small farm units, inadequate water supply and infra- . . . .
d PRl ojects under expatriate management. This period

structure, financial support, etc. Another problem thgf o . .
. . S . : also saw the commercialization of white farming
is eroding the sustainability of this sector is the deterl%- . . )
. through the adoption of modern mechanical and bio-
ration of natural resources. These problems have re-. L . .
) . ogical technology, resulting in consistent growth in
sulted in black rural areas becoming more depende

. output within a policy environment heavily favoring
on food imports (Branet al 1992). increased production by large-scale owner operated

farms.

2.3 AGRICULTURAL POLICY IN Two trends were evident in the commercial sector

SOUTH AFRICA during this period (Van Zyl et al, 1987a). Between 1950
and about 1970 there was a large expansion in culti-

There has been a long history of state intervention\‘fﬂte‘j farm area, probably because tractors replaced

South African agriculture, which reached a zenit‘?}rauqht oxen in ploughing operations. Larger areas
around 1980 with a host of laws, ordinances, statuﬁe%u'd b.e managed and more labor was .requwed for
and regulations. These affected, and in many cases Qﬁﬁvestmg. The increase in the labor required was ex-




acerbated by the increase in yields throughout ttesk of removing the racial barriers between black and
1960s and 1970s as a result of improved biotechnalhite agriculture.

ogy. The introduction of the combine harvester during South Africa experienced a number of political

the 1970s alleviated this problem but, together W'tcthanges and considerable political and economic insta-

credit, labor and tax policies favoring capital substituticg}”,[y during the 1980s. The constitution of 1983 gave

and mechanisation, led to considerable shedding of IaBPr{h to the tri-cameral parliamentary system and the

from agriculture thereafter (Fényes and Van Rooyen . , . , . .
concepts of ‘own’ and ‘general’ affairs. Violent upris-
1985). Table 2.2 shows these trends.

ings, starting in 1984, led to a state of emergency and
History has shown that neither racial discriminatiotine intensification of economic sanctions in the mid-

nor price distortions in South African agriculture could980s.

be sustained, ar?d the pressures on agricglture for rever Production, Consumption and Prices

sal of these polices began to mount during the 1980s.

This setion details this period, which has been charaés an important industry in the national economy, agri-

terized by a reversal of the policies of the previous twgllture was also affected by numerous changes. The

decades, starting with increased liberalization of t4@80s began with bumper harvests for maize and

agricultural sector and then proceeding to the urgd&ipundnuts in 1980/81, with an all-time record maize

Table 2.3: Production and Consumption of Agricultural Commaodities, 1985-1995

Commodity Imports Exports Production Consumption S|+
Total* Human**
(1,000 ton)

Wheat 368 370 2,242 2,400 1,865 100.4
Maize (white & yellow) 515 2,106 8,019 7,012 2,839 114.4
Potatoes 4 11 1,161 1,142 942 101.7
Vegetables 5 27 1,776 1,755 1,580 101.2
Sugar 41 892 1,956 1,107 1,174 176.7
Beef 72 23 618 666 660 92.8
Mutton, goat’'s meat & lamb 17 0 176 193 191 91.2
Pork 2 2 117 117 116 100.0
Chicken 7 2 656 661 654 99.2
Eggs 0 3 199 196 186 101.5
Deciduous & sub-tropical fruit 0 511 1,484 974 876 152.3
Fresh milk 0 0 2,435 2,435 1,118 100.0
Dairy products 35 58 2,344 2,321 2,321 101.0
Sunflower seed oil 54 1 121 175 159 69.1
Citrus fruit (fresh & processed) 0 435 802 369 366 217.3

Notes:

*  Available for use = Opening stock + Production - Closing stock + Imports - Exports

**  Net human consumption = Available for use - Other uses - Losses, adjusted for extraction rate

*** SSI (self-sufficiency index) = Total production/Total consumption x 100

Source Adapted from the Annual Food Balance Sheets of the Directorate of Agricultural Economic Trends, Departent of

Agriculture.




Table 2.4: Area Grown under Selected Field Crops, 1984 -1993 (1000 ha)

Crop 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

Maize 4,829 5,063 4,736 4,394 4,163 3,816 4,173 4,377 4,661 3,526
Wheat 1,983 1,946 1,749 2,009 1,843 1,563 1,436 750 1,075 1,048
Sorghum 388 401 326 228 196 166 191 239 227 180
Dry beans 81 87 77 80 87 100 70 57 69 59
Sugarcane 411 401 388 380 376 375 378 386 394 404
Tobacco 31 26 25 25 25 22 24 24 16 16
Potatoes 57 57 65 72 63 66 59 55 55 55

Source: Abstract of Agricultural Statistics (RSA, 1995).

harvest of 14.6 million tons. This was, however, foNamibia, Botswana and some European countries. Red
lowed by a period of drought between 1982 and 1984¢eat, coffee, rice, vegetables, animal fats and veg-
resulting in widespread crop failures. Between 19&table oils are the most important food products im-
and 1990, large surpluses of sorghum (1986), syworted. The total gross value of agricultural production
flower seed (1989), dry beans (1989), soybeaimsSouth Africa was almost R15,000 million in 1987,
(1990) and sugar cane (1984) were produced. Tiwbeereas that of food imports amounted to about
field crop sector was again hit by drought in 1988 arill,200 million. Food exports in the corresponding pe-
1991/92. Table 2.3 shows the production, consumped amounted to about R2,400 million (Van Zyl and
tion and the self-sufficiency index of the most impoiMan Rooyen, 1991).

tan'F agricultura_l commodities produced i.n South Afriga The cultivated area fluctuated throughout the de-
during the period 1985 to 1993. In spite of pe”Od'((::ade (see Table 2.4). The decline since 1986/87 in the

droughts, South African agriculture still succeeded in o . : ,
) ) area under maize is particularly noticeable, and is part
producing surpluses of all the important staples.

of alonger term trend. Maize plantings have decreased
Table 2.3 also indicates that in horticultural prdrom an average of 4.6 million hectares per year in the
duction, particularly fruit, South Africa is largely deperiods 1970 to 1975 and 1980 to 1985 (after increas-
pendent on the export market. In contrast to crop aimgy from 3.2 million hectares in 1950 to 1955) to an
horticultural products, red meat has a self-sufficieneywerage of 4.1 million hectares in 1990 to 1995. This
index of lower than 100. Shortages were suppli-largely the result of the change in the price policy of
mented by imports from, among other countriethe maize industry, which has resulted in a near 50

Table 2.5: Average Yields, 1950/55 to 1990/95 (ton per hectare)

1950/55 1960/65 1970/75 1980/85 1990/95
Maize 0.88 1.22 1.82 1.78 1.94
Wheat 0.50 0.59 0.81 1.13 154
Sorghum 0.67 0.67 1.46 1.62 1.74

SourceCalculated fromAbstract of Agricultural Statistics (NDA, 1995).




the continuation of a dualistic agricultural policy con-
Table 2.6: Annual Increase In tained therein. Policy with regard to ‘white’ commer-
Producer Prices vs. Prices Of cial agriculture was outlined in the White Paper on Ag-

Inputs (1980 - 1991) ricultural Policy, tabled in 1984. The objective was to

Product Producer Prices guide the development path of agriculture to ensure
price ofi nputs that factors of production would be used optimally
(% increase p.a.) with respect to economic, political and social develop-
ment and stability, while also contributing to the pro-
Summer grains 9.7 124 motion of an economically sound farming community.
Winter grains 9.0 9.8 This was to be achieved through pursuing production,
Dairy products ~ 11.2 1.3 marketing and other goals.
Poultry 11.9 11.9
Red meat 1.1 12.2 Production goals included striving towards opti-
Vegetables 10.1 10.1 mum use of natural agricultural resources; the preser-
Fruit 135 13.3 vation of agricultural land; the pursuit of a high number
Average 10.6 12.0 of well-trained and financially sound owner occupant
farmers; and the optimum use of labor. The
SourceAbstract of Agricultural Statistics (NDA, 1994).[ government’s objective would be to ensure that the
potentially productive land was maintained as agricul-

tural land and would retain any other land identified as
agricultural land for agricultural purposes.
percent drop in the real producer price of maize over . . .
the past decade (Vink, 1993). Other influences include Marketing goalsincluded the pursit of orderly

. ) marketing, duly considering the principles of the free
the land conversion scheme introduced to take Ian(? 9 y g P P . )
market system and the maintenance of specific quality

out of maize production, as well as unfavorable clrlr-1 ; . .
. . P and hygiene standards of South African agricultural
matic conditions.

products. Since the government was advocating a free
Although the area under cultivation for maizemarket system, the control boards needed to be applied
wheat and sorghum has declined during the periagith great circumspection to ensure that state involve-
production of these commodities grew steadily. Tabigent did not distort production, marketing and price
2.5 shows the trends in average yields for these cagtructures.
modities for the five periods from 1950 to 1995. These

. . . General goalsncluded self sufficiency in food;
increases in average yields may have been the result of R . .
- S . ... optimum participation in international trade of agricul-
a combination of yield-increasing technology, a shiftin L . )
. ) . tural products; and maximization of agriculture’s con-
production away from the marginally productive areas

. . . . tribution to ‘regional’ development, incorporating the
and more intensive agronomic practices. . . o
promotion of development in Southern Africa (i.e. the

Real producer prices in many of the major confermer homelands) and the rest of Africa.
modities such as maize, wheat, red meat and oilseeds

have shown a marked decline since the beginning of tl}e . .
. ; of these goals, most notably the Soil Conservation Act,

1980s. Farmers also experienced a cost-price squeeze, as . .
. . . which came into effect on June 1, 1984. The aim of
a result of the prices of farm requisites rising faster thagn L . :
. . . L . this legislation was to ensure the optimum use of agri-
producer prices in nominal terms, as indicated in Table . .
26 cultural resources. The act also introduced the Soil

Conservation Scheme, the Flood Relief Scheme, the
2.3.2 Agricultural Policy During the 1980s Bush Combat Scheme and the Weed Scheme.

Several acts were passed aimed at the affirmation

Agricultural policy in South Africa during the 1980s  In terms of the Agricultural Resources Act (Act 43
was largely determined by the 1983 Constitution, aidl 1983), some of the important regulations aimed at
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the conservation of natural resources, by maintaining In order to achieve this aim, the South African ag-
the productive capacity of the soil, were: ricultural bureaucracy was geared to support the white

. . oo .commercial farmer, especially in field crops and live-
No cultivator may plough or cultivate virgin soil ! )
stock. Farmers were protected from foreign competi-

without written permission. Permission should be

. ) t'&on, received various forms of direct subsidies, often
sought from the local extension office at leas

o received producer prices at a premium relative to
three months before the planned cultivation. i
world prices and had access to the latest and most pro-

Any soil user should not allow excessive soductive mechanical and biological technology.
losses through water erosion on cultivated soifhrough these measures, South Africa maintained its
this should be prevented by suitable Conservatigasition as a surplus agricultural producer and
works, a crop rotation system, strip cultivation ofchieved the aim of self-sufficiency in most commodi-
by leaving sufficient crop residues. Any soil usefes. However, these measures were often in conflict
that allows excessive wind erosion could bgith environmental aims as contained in the Agricul-
forced to protect it, i.e. erect wind breaks. tural Resources Act. The cultivation of maize, for ex-

Irrigated soils should be protected from water Io@mpl?’ became so profitable that .Iarge stretches of
ging and becoming salinated through the necdgarginal land came under production (Brand, et al,

sary drainage works. 1992).

Wetlands areas may not be cultivated or drained 1N€ Policy of food self-sufficiency should be
without written permission. seen in the context of both global trends and the

_ government’s political agenda. Many countries
Drainage water from a water course may not be

re-routed to another course. A soil user should
erect any obstruction that will disrupt the naturz Table 2.7: Government Subsidies
pattern of the water course. to the Wheat and Maize Industries
(1980 —94)

No one should damage his/her natural grazing al
by over-stocking or mismanagement. A soil usgr
exceeding his/her official grazing capacity wil
forfeit all claims for financial aid in the form of

Year Maize (R mil)  Wheat (R mil)

sgbsidies for soil conservation works and drought iggg gg; igi
aid. 1082 82.9 181.9
(1) Food Self-sufficiency 1983 69.9 193.4
1984 1324 276.6
One of the main aims of agricultural policy was ‘sel{- 1gg5 215.0 194.3
sufficiency in respect of food, fiber and beverages and 1g9g6 250.0 180.5
the supply of raw materials to local industries at reg- 1987 151.0 147.4
sonable prices’ (RSA, 1984). The White Paper (RSA, 1988 359.0 132.0
1984: 8-9) motivates this policy aim as follows: 1989 79.9 105.9
‘For any country, the provision of sufficient food fo 1990 76.0 60.0
its people is a vital priority and for this reason it is 1991 100.0
regarded as one of the primary objectives of agricll- 1992 100.0
tural policy. Adequate provision in this basic need ¢f 1993
man not only promotes, but is also an essential pfe- 1994
requisite for an acceptable economic, political and

social order and for stability.’

Source: Abstract of Agricultural Statistics (NDA, 1994)
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Table 2.8: Summary of Reforms Under the Marketing Act and Other Legislation

Scheme/Product

Single Channel Fixed Price Schemes

Maize

Winter cereals

Year of
establishment

1938

1938

Single Channel Pool Schemes

Oilseed

Leaf tobacco

Deciduous fruit

Citrus fruit

Bananas

Lucerne seed

Wool

1952

1939

1939

1939

1957

1952

1972

Recommendation
by CIMA (1993)

Change necessary.

Change necessary.

Change necessary.

Statutory power
unnecessary.

Moratorium on
statutory powers.

Voluntary
organization.

Abolished in 1993.
Statutory powers

unnecessary.

Statutory powers
unnecessary.

Recent reforms (including those
before 1994)

Shift to pool-type pricing (1987); prohibi-
tion on erection of grain silos repealed,;
grain sorghum established as surplus
removal scheme (1986); scrapping of
control measures on buckwheat under
consideration; scrapping of price control
on maize meal; change to buyer of

last resort (April, 1995); one channel
marketing system abolished.

Abolition of restrictive registration of
millers and confectioners; elimination
of bread subsidy (1990); price
control on flour, meal and bread, and
fixing of millers’ margins scrapped
(1991); simplification of grading
system for wheat (1991).

Abolition of import control measures
on oilcake & fishmeal; groundnuts
under surplus removal scheme.

Discontinuation of single channel market-
ing system under the Co-operatives Act.
Export subsidies suspended.

No change.

Domestic market control abolished
(1990)

Switch to surplus removal scheme
rejected (1990); Board permitted
private imports and exports (1992).

Single channel pool scheme discontinued.
Wool Board voluntary organisation provid-
ing market information etc.
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Table 2.8: Summary of Reforms Under the Marketing Act and Other Legislation,

Con't.

Scheme/Product  Year of Recommendation Recentreforms (including those
establishment by CIMA (1993) before 1994)

Dried fruit 1938 Statutory powers No change.
unnecessary.

Chicory 1939 No intervention. Abolished in 1993.

Rooibos tea 1954 Statutory powers Abolished in 1993.
unnecessary.

Mohair 1965 Voluntary Abolished on January 31, 1994.

organization.

Dairy 1956 Consumer price control on fresh milk
abolished (1983); price control on butter
and cheese abolished (1985); price
stabilisation activities ended (1992);
Dairy Board abolished (Dec. 31, 1993).
Milk Board (Fresh Milk - voluntary
organization) established Jan. 1, 1994.

Surplus Removal Schemes (or Price Support Schemes)

Red meat 1945 Change necessary.  Abolition of restrictions on movement
from uncontrolled to controlled areas
(1992); abolition of restrictive registration
of producers, abattoir agents, butchers,
dealers, processors and importers.

Eggs 1953 Statutory powers Abolition of production and pricingcontrol
unnecessary. in 1993. Abolition of Egg Board in 1994.
Potatoes 1951 Statutory powers Abolished in 1993.
unnecessary.
Dry beans 1955 Statutory powers Abolished in 1993.
unnecessary.
Sorghum 1957 Statutory powers No change.
unnecessary.

Supervisory and Price Regulation Schemes

Canning fruit 1963 Statutory powers No change.
unnecessary.

Cotton 1974 No change.
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Table 2.8: Summary of Reforms Under the Marketing Act and Other Legislation

Con't.

Scheme/Product  Year of Recommendation Recentreforms (including those
establishment by CIMA (1993) before 1994)

Control in terms of promotion
Karakul pelts 1968 Karakul scheme and board abolished

circa 1985.

Control in terms of other legislation

Sugar cane 1936 # Reform of cane quota system (1990).
Wine 1918 Abolition of production quota system
(1992).
Ostriches and 1958 * Statutory single Abolition of single channel marketing
ostrich products 1988 ** channel control to system (1993).
be repealed.
Lucerne hay 1958 Abolition of single channel marketing

system (1993).The last government
notice allowing a co-operative to
implement single channel marketing
was withdrawn in 1993 (Oranje
Co-operative).

Notes:

# The Sugar Act of 1936 established control measures in the sugar industry. The act makes provision for a
Sugar Agreement, established in 1943, to oversee the industry.

*  Only ostrich products.

**  QOstriches and ostrich products.

protected agriculture, especially in the post-World Wéor the Development of a Food and Nutrition Strategy for
Il period. Surplus production was seen as a way $outhern Africa (1990), appointed by the Minister of Ag-

earn foreign exchange and to allay fears of chrormiculture, attempted to identify the numbers of nutrition-

food shortages. In South Africa, further impetus wasly deficient people in the country. It estimated that, in

given to this blend of mercantilism and Malthusiah989, there were around 16.3 million people in South Af-
fears of the political imperative to remain independerita with an income lower than the minimum subsistence
from an increasingly antagonistic and hostile worldevel (MSL). These numbers were substantiated in the
With the threat of sanctions becoming a reality in thaving Standards Survey conducted by the South African
1970s and 1980s, the policy of food self-sufficiendyabor and Development Research Unit at the University
was an integral part of the country’s overall attempt et Cape Town as part of the Project for Statistics on Liv-
achieving self-sufficiency. ing Standards and Development.

The fact that per capita food production levels were However, a more accurate description of the situa-
maintained (and will in all probability still keep on increagion can be gleaned from anthropometric data. Estimates
ing over the next two decades), however, says little abaatording to these somewhat conservative norms show
the nutritional status of the population. The Committelkat there are at least 2.3 million people in South Africa
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who can be considered for nutritional assistance, lasge import component, rising faster than farm output
against the 16.3 million according to income criteria (jorices.

1990). Other changes in the broader political economy

(2) Agricultural Subsidies which led to changes in agricultural policy were: the

One of the major instruments to achieve the goals“cwng of controls over the movement of labor in South

the White Paper of 1984, apart from the AgricuItur:’aaffnc_""1 '; the T'?'19|802;_ thet cpn5|deragle T'(_:tro_'eiﬁ'
Marketing Act, was agricultural credit. Agricultural_nomIC ereguiation feading fo increased activity In the

policy in this period was characterized by the lar |réformal sector, especially in food supply services

- Vink, 1993); and the momentous political changes
sums of government subsidies to farmers, usually §n

the form of drought aid and other disaster paymen@fjlt were set in motion on February 2, 1990.

These are detailed later in this chapter. The govern- Within this climate of macroeconomic and political

ment also paid industry subsidies to, among others, tt&nge, a number of shifts in agricultural policy took
wheat, maize and dairy industries. The subsidy to thkace during the 1980s (Brand et al, 1992; Vink, 1993):
wheat industry was paid to keep consumer prices of
wheat and wheat products (flour, bread) as low as
possible. The payment to the maize industry was in
terms of the government’s subsidization of the Maize
Board’'s handling and storage costs, in order to keep
selling prices of maize as low as possible. The extent The real producer prices of important commodi-

of subsidies to the wheat and maize industry is shown ties such as maize and wheat declined by more
in Table 2.7. than 25 percent in real terms since 1984 and 1986,

respectively.

Budgetary allocations supporting white farmers

declined by some 50 percent between 1987 and
1993 (see also Vink and Kassier, 1991 and LAPC,
1993).

(3) Changes in Agricultural Policy
The tax treatment of agriculture changed, for ex-

ample, by the extension in the period within which
capital purchases could be written off from one to
three years, thereby reducing the implicit subsidy,
and the effective ‘ring fencing’ of agricultural in-
comes.

Within this policy framework, and at times seemingly
despite stated policy, the sector faced increasing de-
regulation and market liberalization from the mid-
1980s. Vink (1993) argues that the deregulation of the
agricultural sector started outside agriculture in the late
1970s when the financial sector was extensively liber-

alized following the publication of the De Kock Com:  There was a shift away from settlement schemes
mission Report. and large-scale projects as the major instruments

of agricultural development in the developing areas

(the former homelands), in favor of an approach

based on the provision of farmer support services
such as infrastructure, extension services and re-
search, and access to credit and markets.

The immediate effect on agriculture came from
changes in the external value of the currency and in the
interest cost of farm borrowing. Changes to the re-
serve requirements of the banking sector made it im-
possible for the Land Bank to continue subsidizing
farmers’ interest rates. The use of interest rate policy The scrapping of the Land Acts and related legisla-
by the Reserve Bank led to a rise in interest rates to tion that enforced the racially based segregation of
very high levels, which resulted in interest becoming access to land. This was the most visible of the
the single largest cost of production in agriculture at policy changes in agriculture following the impor-
that time. These changes led to the increasing expo- tant political events of February 1990.
sure of farmers to market-related interest and ex- Certain elements of labor legislation were made
change rates. The decline in the value of the Rand re- applicable to farm labor and the farm sector has

sulted in farm input prices, which have a relatively ow become part of the mainstream of industrial
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Table 2.9: Abolition of Price Control in the Food Industry

Product Level Y ear abolished 1981 Subsidy
(R million)

Bread Retail and Wholesale 1991 162.1
Maize Marketing Margin 1991 59.4
Dairy 3.7
Cheese Retall 1985

Wholesale 1986
Milk Retall 1983

Wholesale 1983

Producer 1987
Butter Retail 1985

Wholesale 1988
Fertilizer 1987/88 11.0
Stock Feed and Grazing 15.7
Transport rebates 4.0
Total 255.9

Source: Abstract of Agricultural Statistics (NDA, 1982).

relations in South Africa. The Basic Conditions adind appoint a Control Board to control the marketing
Employment Act was made applicable to farraf a particular commodity in a prescribed manner. A
workers in May 1993. total of 23 Control Boards were established under the

There was a reduction in the institutional confu'\-/l"’lrke'[Ing Act.

sion by the amalgamation of all the ‘own’ affairs  Since the early 1980s there has been a general re-
and ‘general’ affairs departments of agriculturduction in the use of price controls and registration as
and through the dismantling of the Department aistruments of marketing policy (e.g. in the maize and
Development Aid. wheat industries). There were also shifts to more mar-

The removal of quantitative protection and the ink_et—based pricing systems, away from the cost-plus

. . L . pricing procedure that had traditionally been used. In
troduction of tariffs for farm commaodities, mainly™ "~ )

. addition to the macro factors described above, there
as a result of the pressures arising from the Urd- | iderabl ; ithin th
guay Round of the GATT and the signing of th\t(/evaS as_tc;] const efra € prtka)ssure. rom W "_1 Ie sys-
new GATT deal in April 1994, em, wi | many farmers becoming mcreasmg.y un-

happy with aspects of the controlled marketing of
In addition, there were a number of direct changg@sany agricultural products. There was also a realiza-
affected through implementation of the Marketing Actjon of the poor performance of the agricultural sector
in aggregate, as measured by the very slow rate of pro-

ductivity growth (Thirtle et al, 1993).
Agricultural marketing policy was largely determined

by the Marketing Act (Act 59 of 1968, as amended). The trend of market liberalization was further en-
The act consisted, among other issues, of a list of jgnced by the pressures emerging from the GATT ne-
tential policy instruments that could be used to contf@ptiations for the abolition of quantitative import con-

the marketing of a commodity. It also enabled the Milrols and the introduction of tariffs on all agricultural
ister of Agriculture to proclaim a marketing Schem&ommodities. The replacement of quantitative controls

(4) Reform of the Agricultural Marketing System
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on external trade by tariffs is intended to reduce thee not usually expected of other business enterprises.
distortions created by quantitative administrative colvhat is important is that although agriculture’s share
trols, to create a more commercial environment in tloé revenue remained fairly constant over the years un-
planning of imports, to reduce the role of governmeder consideration, it increased from 1986. This coin-
in the allocation of licenses, to limit the use of quantitaides with the removal of major tax concessions in the
tive controls, and to increase the extent of competitidreatment of certain capital purchases. Resources
A general policy of tariffication has been in operatiowere not optimally deployed because capital formation
since 1985, but this has only begun to be applied to agcurred at the expense of a relatively cheap labor re-
ricultural commodities since 1992. By 1994, tariffsource. Such tax concessions tend to result in over-
were established for poultry, tobacco, vegetable dihvestment in good years but lead to cash-flow prob-
oilcake and red meat, and an overall strategy was t#ns in bad years (LAPC, 1993).

veloped for submission to GATT. The Report of the During the second half of the 1980s, tax conces-

Committee of Inquiry into the Marketing Act (Kass'erSions were reduced. Assets had to be depreciated over

1992), appointed by the Minister of Agriculture in Jun{,?1ree years at rates of 50 percent, 30 percent and 20
1992, was instrumental in supporting this process of ’

) ) ) ?ercent per annum, respectively. Although this
deregulation. Since the release of the Kassier Reporal

) . rﬂounted to a significant reduction in tax concessions,
January 1993, a total of eight marketing schemes acpd - L . .
i : epreciation provisions for agriculture are still more
boards were abolished, while the one channel pqgl

s generous than for other sectors.
scheme of the Wool Board was abolished., The Wool

Board, however, remained intact to perform producf) Budgetary Allocations to Agriculture

development, advertising and other services. The i ing the 1980s, expenditure on agriculture, forestry
pact of these events on the reform and deregulation,gy fishing increased in nominal terms from R833 mil-
South Africa’s agricultural marketing system is evidefib, in 1982/1983 to R2 240 million by 1990/1991.

from Table 2.8. However, real expenditure rose between 1982/1983
(5) Liberalization of Price Controls in the Food and 1984/1985, but fell back for the rest of the decade
Sector (LAPC, 1993). Figures on budget expenditure pro-

) i vided by the Central Statistical Service indicate that
One of the important aspects of marketing deregula; . , .
) . L i >~ white farmers’ share of the agriculture budget was de-
tion was the liberalization of price control on a Wldtca

X lining in the latter part of the 1980s. Between 1988/
range of products. Examples are presented in Tal

. . X 9 and 1990/1991, white agriculture’s share of the
2.9. In their 1992 discussion document, the Board

Bﬂdget dropped from 72 percent to 61 percent. Con-

Tariffs and Trade argued that the abolition of pnc\(/eersely, over the same period, the former homelands

controls was directly responsible for sharp price in- . . . ,
, y .p PP received a greater proportion. Auditors’ reports and

creases in consumer prices. ) . .
expenditure estimates of the government indicate a

(6) Change in Tax Policy similar trend. These figures show a steady fall in white

The farm sector has traditionally received differentiglgnfu:ctl:r:ez s:arf_ of1t9<:3tg;1e9>é%etnd|5t;re fromt_791%zrc-)/
tax treatment from the receiver. Lamont (1990) esficht ot the budgetin 0 52 percentin

mated that income tax concessions to farmers
amounted to 70 percent of their theoretical tax bill i{(8) Agricultural and Rural Development Policy

1981/1984. This seems to have changed in recfﬂﬁerent policies applied to white commercial agricul-

years. By the late 1980s the agricultural sector contr'ita-re and to black small-scale farmers in the former

uted a fair share to national revenue. Although this CONY melands’. Three clearly defined approaches to agri-

tribution is lower than its contribution to GDP, which .
) . cultural development in the former homelands can be
declined from about 7 percent in 1980 to under 5 p

%éntified, i.e. betterment planning to the late 1970s;

cent in the 1990s, farmers provide social services that . .
centrally managed project farming and farmer settle-
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ment projects during the 1970s and 1980s, and t@bristodoulou and Vink (1990) and Christodoulou et al
more broad-based farmer support programmes s(@p993), it appears that substantial financial losses were
ported by the Development Bank of Southern Afriche norm with these schemes. Further, the distribution
since the late 1980s (cf. Ellis-Jones, 1980f benefits was limited in relation to total need and to
Christodoulou and Vink, 1990; Van Rooyen et al, 1984ggregate resources available for development. Al-
Van Rooyen, 1993; Bromberger and Antonie, 1993).though higher levels of resource use, production and

The 1970s were the time of the large-scale, cenage employment were achieved through these ‘mod-

trally managed estate project farms (Christodoulou anﬁ] farming enterprises managed by parastatal com-

Vink, 1990). This was particularly the case with InOluganles and consultants, little was done to promote a
class of self-employed farmers or to improve farming
trial crops ‘where large units were desirable’ (Van

conditions for smallholders outside these schemes.

Wyk, 1970 : 66). The project farming approach ob- L | diusted le selected
tained a further boost with the establishment in 1973 o‘f smes were fater adjusted 1o settle selecied persons

as ‘project farmers’ operating under paternalistic con-
an agricultural division in the Bantu Investment Corpo- | (Van R 1693). O ¢ blot
ration. According to Bromberger and Antonie (19935 ol (van Rooyen, ). Occupiers of plots were

Table 2.10: Total Domestic Support to South African Agriculture (PSE) (R1,000)

Description 1988/89 1989/90 1990/91 1991/92 1992/93  1993/94

@ Value of production:
Products with MPS* 11,321,897 13,454,158 13,784,297 15,736,341 12,872,3286,467,791

(b) Value of production: 5,231,386 5,965,538 6,910,111 7,497,910 11,193,516 11,860,609
Products without MPS

(© Direct payments 113,549 115,621 119,871 91,674 89,075 79,803
(d) Adjusted Value 16,668,832 19,535,317 20,814,279 23,325,925 24,154,919 28,408,203
of Production
(a+b+c)

Policy transfers to agriculture:
(e) Market price support 216,819 701,428 1,308,831 2,321,722 2,448,684 2,119,873

® Direct income support 367,977 335,768 332,025 250,019 2,616,106 386,477

(s)) Indirect income support 942,692 774,528 703,863 819,426 1,278,611 1,048,097

(h) General services 422,001 446,259 503,761 512,940 1,155,325 564,305
(0] Total PSE 1,949,489 2,257,983 2,848,480 3,904,107 7,498,726 4,118,752
(e+f+g+h)
Percentage PSE 11.70 11.56 13,69 16.74 31.04 14.50
(i/d)

Note: MPS = Market price support
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strictly selected, and they had to farm according to die along with financial difficulties for some groups of
rection and under supervision (Van Wyk, 1970: 66armers; the increasing land-use intensity in high po-
Participation by so-called farmers was accommodatexhtial regions and ‘over-cropping’ in more marginal
by using farmer committees to assist the project maegions; the aggregate decline in farm size; shifts in
ager. These farmers, however, were little more th#dre cropping pattern; and the relative absence of yield
paid wage laborers with virtually no control over theeffects.

production activities. The effects of these changes in farm policy can be

With time, disillusionment set in. The projectdraced through variables such as the financial position
were capital-intensive, expensive to operate, often wf- farmers, changing land use patterns and farm size
curred losses and rarely involved spill-overs or linkand ecological considerations.

ages with the surrounding communities. They were Much has been made of the increase in total farm
viewed as ‘islands of prosperity amidst an ocean &febt in the period since 1980. At the aggregate level,

Eoverlty q gBrclrbT%rgirt'and ,:\ntonh|e, 1'99t3)' In Ecﬁowever, the ability of farmers to service their debt has
nowledging fhe fimitations of Such projects, an a e|rr'nproved since the mid-1980s, although it is evident

native approach to agricultural development was dez, o 176 of debt and the ability to service debt dif-

signed. The Farmer Support Programme (FSP) \{\fae‘?s between regions and among farmers. Examples

introduced in 1986 (van Rooyen et al, 1987, Slnglﬂ'mlude the successful use of credit to gear production

and van Rooyen, 1995), trying to achieve a shift awg; farmers in high-potential regions, especially where

from investment in projects to a programme Wh'cct,]rops are produced for export; the more extensive

could provide access to support services for a large . . .
) groductlon systems being followed by maize farmers
number of smallholders and rural households in.a : . . .
) o in the Highveld, that is, by using fewer production in-
broad-based manner. An important motivation for thjs . . . .
i s puts; and the higher rates of sequestration of farming
programme was the promotion of equitable access to,

) o enterprises in the lower-potential regions. Many of
support services, resources and opportunities. . .
these changes are reflected in changing land use

2.3.3 Some Effects of the Changing Farm Policy patterns.

(1) General The changing land use patterns in commercial

Agricultural policy in South Africa has changed signifilcarmlng have manifested themselves differently in the

cantly over the past decade. These changes in féjrlrﬁf]erent regions of the country. They are related to the

policy have had significant effects on the agriculturglOIICy changes discussed earlier through changes in

sector as a whole, and on the different farming rree_latlve product prices and factor costs, the cash flow

gions. Aggregate data shows that the sector is beccpoic'Itlon of farmers, shifts in tax incidence and so

ing more flexible in some parts of the country. This Ifgrth. A theoretical analysis of the effects of the

highlighted by an improved aggregate debt service rct,ganges in farm policy over the past decade leads to

the conclusion that a decline in average farm size was

Table 2.11: Average Annual Growth Rates in Real Net Farm Income,

1973 to 1994 (%)

Period NFI TFP Terms of trade
197391 -1.06 1.48 -2.63
1973-83 -8.14 0.27 -3.27
1983-94 6.24 4.63 -3.11

Notes: NFI: Net Farm Income
TFP: Total Factor Productivity
Terms of trade: Output prices / input prices
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Table 2.12: Annual Growth Rates of Debt from Selected Sources

Category 1980-1990 1985-1990
Land Bank 2.98% 12.7%
Agricultural co-operatives 1.0% 10.29%
Department of Agriculture 5.49% 10.49%
Private Persons -6.48% -6.66%

indeed possible. However, this would be the aggregate The switching to lower yielding but more drought
effect of a number of more specific micro-level and resistant crop cultivars; and

regional changes. Policy effects which could lead to
downward pressure on farm size include (Brand et al,
1992): Agriculture is a prime user of natural resources.
) o ) . Although it supplies food and fiber, foreign exchange
A higher incidence of part-time farming and 0gnd employment opportunities to the South African

land rentals resulting from the need to find other . . -
) i economy, a high price has been paid in terms of the
sources of capital and to use less capital;

degradation of natural ecosystems. The imbalances
More intensive farming in high-potential areas ageated by biotic simplification (monoculture), lack of
farmers exploit growing local and foreign marmanagerial expertise and agricultural policies, are evi-
kets; dent in many parts of the country. Recent studies by
Attempts to manage risk through mixed farmin%;he Department of Agriculture show th'at' at least 9 mil-
. . . Ion hectares of arable land and 21 million hectares of
systems, that is, by more intensive managementin | , N _
. . ) grazing land in the ‘white’ farming areas are at present
the high-potential areas; ] )
subject to some or other form of wind or water ero-
The development of urban agriculture which, b¥jon. Of this, some 11 million hectares or 13 percent of

definition, is suited to small-scale farming; the total agricultural land in these farming areas, have

Distress-selling of parcels of land in areas whidff€n damaged by mild or severe erosion. The erosion

have become vulnerable to the deregulation 8f ©PSOil is unacceptably high and much of the irriga-
controlled markets: tion land has become degraded through salination,

while natural grazing land is seriously overstocked.
The introduction of elements of farming labor leg-

islation which could result in innovations in thd2) Changes in Domestic Support to South African
means of access to land, including farmer settfdgriculture

ment, share-cropping and sectional title arranggelm and Van Zyl (1994) calculated the total support
ments; received by South African agriculture during the pe-
On the other hand, there are a number of fact§j@d 1988/1989 to 1993/1994, using the Producer

which could put an upward pressure on average faHbsidy Equivalent (PSE) measure. The results are
size, including: shown in Table 2.10.

The expansion of the corporate farming sector.

The declining use of production inputs such as The total PSE was at its lowest during 1988/89,
fertilizer and agrochemicals, leading to more eXYith market price support accounting for only 11 per-
tensive farming; cent of total assistance, the remainder being financed
by taxpayers. Producer prices of sugar, rye, chicory,
The switching from crop production to Iivestoclgggs’ beef, sheep and dairy products were higher than
ranching in the more marginal cropping areas, ifhe representative world prices. In 1989/1990 market
cluding planted pasture; price support accounted for about 31 percent of total
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assistance. The reduction in indirect income supppkrcentage PSE in 1992/1993 was the result of a huge
was mainly due to the substantial reduction, and evemce-off increase in direct income support to farmers
tual termination, of the production input subsidy. Ifrom R250 million the previous year to R2.6 billion
1990/1991, the total PSE again increased as a resulfRifnmer, 1993). This came in the form of a drought
substantially higher domestic producer prices for caelief package, announced by the government in 1992,
tain products, together with a decline in world pricesthich consisted of R2.4 billion in debt relief.

Market price support accounted for about 46 perc

. e(gs Effects on Productivity in South African
of total assistance (Table 2.10).

Agriculture

. Char;ges.lnltprolduce; ptrlces relative  to \,Nof[lr?he changes in agricultural policy also had some effect
prlges o' agricuiiura pro ucts were 9”06 again taR total factor productivity (the ratio of aggregate out-
main reason for the higher market price support,

to- : . .
i . i ut to an aggregate of all inputs combined) in South
gether with the subsequent increase in the total PSEp

African agriculture. The results of TFP calculations by

1991/1992. Market price support accounted for ab0|"r'[1irtle et al (1993) show that between 1947 and 1991

60 percent of total assistance and was 37 peranné output index grew by nearly 350 percent, or an

higher than the previous year. The large change in the

Table 2.13: Area Planted, Production and Consumption of Maize

Season Area Under Maize Total Production Consumption
(thousand ha) (million tons) (million tons)
1984/85 4,028 4,405 5,725
1985/86 3,913 7,909 5,479
1986/87 4,054 7,926 5,206
1987/88 4,029 7,068 5,371
1988/89 3,657 6,731 5,563
1989/90 3,778 11,552 6,242
1990/91 3,457 8,342 6,601
1991/92 3,026 7,826 6,871
1992/93 3,452 2,955 6,647
1993/94 3,623 9,077 6,471

Table 2.14: Average Yield of Maize (White and Yellow) Over the Past 10 Years

Year White Maize Yield Price Yellow Maize Yield Price
(t/ha) (RH) (t/ha) (RH)
1986/87 1.72 308.99 2.08 285.27
1987/88 154 310.00 1.93 288.00
1988/89 1.68 322.00 2.00 295.00
1989/90 2.95 354.00 3.15 333.00
1990/91 2.22 395.00 2.59 360.00
1991/92 2.23 464.00 2.49 419.00
1992/93 0.67 530.00 1.06 495.00
1993/94 2.23 545.00 2.78 505.000
1994/95 2.83 515.00 3.35 495.00
1995/96 2.76 580.00 3.05 535.00
Source: Maize Board (1996)
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Table 2.15: Area Planted, Production and Consumption of Wheat in South Africa

Marketing Season Area Production Consumption
(in thousand ha) (in thousand tons) (inthousand tons)
1984/85 1,919 2,332 2,083
1985/86 1,951 1,679 2,122
1986/87 1,926 2,321 2,176
1987/88 1,729 3,135 2,427
1988/89 1,985 3,535 2,385
1989/90 1,830 2,026 2,338
1990/91 1,550 1,700 2,248
1991/92 1,436 2,143 2,228
1992/93 742 1,238 2,216

average rate of 3 percent per annum. During this gessure as inflation gathered pace. The rapid growth
riod, the index of input use more than doubled, growf productivity since 1983 is in agreement with the re-
ing at 1.8 percent per annum. However, input use grgwnal econometric study by Van Schalkwyk and
at over 2.5 percent per annum until 1979, but has fallénoenewald (1992), which found evidence of sub-
by 0.9 percent per annum since then. This fall explaisantial growth in output in some regions since 1981.
the recent growth in the TFP index. Over the full pdhe growth in productivity can be explained by the in-
riod, TFP grew at 1.3 percent per annum, but accelereasing competitive pressures within the industry as a
ated to 2.88 percent per annum from 1981. result of the policy reversals and removal of price dis-

These TFP results are useful in explaining the égrtlons caused by credit, tax and macro policies.

fects of agricultural policy. The growth rate in TFP is In a further study on TFP growth and growth in
greater than would be expected on the basis radt farm income, Van Zyl et al (1993) calculated that
Liebenberg and Groenewald's (1990) preliminarptal factor productivity grew at 4.63 percent annually
study of productivity in grain production. The increassince 1983, sufficient to counter a decline of 3.11 per-
ing rate of growth over the period is in acamnde cent in the terms of trade during the same period. The
with Van Zyl and Groenewald’s (1988) percepresult was a growth of 6.24 percent in real net farm
tion that farmers’ profits came undercieasing income (NFI) (Table 2.11).

Table 2.16: The Competitive Position of the South African Oilseed Industry

Item Unit 1995 1996
Soybeans:
Import Price (harbor) R/ton 1,553 1,598
SA Producer Price R/ton 920 1,200
Sunflowers:
Import Price (harbor) R/ton 1,449 1,452
SA Producer Price R/ton 980 850-950
Groundnuts:
Import Price (Guateng) R/ton 4,300 4,544
SA Producer Price R/ton 2,400 3,000
Source: Agrimark Trends (1996)
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Table 2.17: Average Yield and Price of Sunflower Seed, 1986/87 - 1995/96

Year Yield Price
(t/ha) (RY)
1986/87 0.84 503
1987/88 0.98 566
1988/89 0.91 580
1989/90 1.05 672
1990/91 1.21 722
1991/92 1.01 780
1992/93 0.38 843
1993/94 0.82 936
1994/95 0.92 1,004
1995/96 1.12 1,050
Source: Oilseed Board, 1996

(4) The Financial Position of Farmers to total debt increased from 28.2 percent in 1970 to

- s §4.6 percent in 1985, and peaked in 1991 at 57 percent
Declining farm profitability as a result of the reversa
cQ{Vorld Bank, 1994). The share of total farm debt at

of distortionary policies (and adverse weather con i ) )
. . . commercial banks and co-operatives increased from
tions) caused severe cash-flow problems in agriculture

(Van 2yl and Van Rooyen, 1991). Liquidity problem520 percent and 8 million percent respectively in 1970

have affected the financial standing of commercial ato- 30 .pe.rcer.wt and 25_percent respectively in 1991,
. . ) . ) ain indicating the switch to short-term debt.
riculture in three ways: (a) debt loads increased; 9

loan arrears mounted; and, (c) sequestrations in- The high growth rates of farm debt per annum for
creased. The total debt of farmers has increased silie-period 1980 to 1985 (see Table 2.12), is attributable
stantially since the mid-1970s. mainly to drought and general economic conditions,

The decline in farm profitability also seems to hav%spemally the increase in interest costs. Interest rates,

caused a substitution of short-term for long-term de%rt(;u%ht’ vc_)Iurrfu.e of field crop p_roducr:]tlon,breal GhNP
from 1970 until the mid-1980s. The ratio of short-terd" the ratio of input to output prices have been shown

Table 2.18: Production, Area and Yield of Sorghum, 19945/95

Province Production Area Yield

(tons) (ha) (t/ha)
Western Cape 0 0 0.00
Northern Cape 0 0 0.00
Free State 223,600 87,620 2.67
Eastern Cape 1,000 200 5.00
Natal 0 0 0.00
Mpumalanga 164,700 56,735 2.90
Northern Province 27,500 11,000 2.50
Gauteng 10,000 3,220 3.11
North-West 43,200 15,345 2.82
Total 480000 174120 2.76

Source: Sorghum Board (1996)

23



Table 2.19: Production, Area and Yield of Cotton, 1994/95

Province Production Area Yield

(tons) (ha) (t/ha)
Western Cape 0 0.001 0.00
Northern Cape 21,039 8,771 2.40
Free State 0 0.01 0.00
Eastern Cape 0 0.01 0.00
Natal 3,440 6,700 0.51
Mpumalanga 794 1,522 0.52
Northern Province 30851 37,141 0.83
Gauteng 0 0.01 0.00
North-West 0 0.01 0.00
Total 56,123 54,134 1.04

Source: NDA, 1996

to have had a relatively large impact on the real debt Many of these farmers have left the industry, but
burden in the period from 1970 to 1985 (Van Zyl et ahe majority have been kept on their farms through
1987h). government intervention in the form of ‘cheap’ credit
Fmd debt relief to insolvent or near-insolvent farmers.

In the mid-1980s, the South African Agricultura ) ,
. . . i .In 1993, around 17,000 farmers still benefited from
Union carried out a national survey on the financial

situation of all farmers. The survey revealed that Z?é'Ch assistance, provided through the Financial Assis-

percent of farmers were financially sound at the end.tgpce Schemes of the Department of Agriculture. If it

1983, but the percentage in this category was expec'tsegrgued that these farmers are also the most ineffi-

to fall below 39 percent at the end of 1984. While thcéem’ i cgn. be said that the poll'cy of planket del,jt re”ef
) . o and subsidies only adds to the financial unsustainability
financial position of farmers older than 50 was gener-

ally sound, 38 percent of farmers between the agesogfthe sector and the entrenchment of inefficiencies.

25 to 35 were in a critical financial position. This IorOI_Durlng the 1980s, the state granted financial assistance

portion increased to well over 50 percent by the end|8fone.form qr another to some 27,000 farmers. Direct
1984 financial assistance to these farmers over the decade
' amounted to R1,728.1 million, while subsidies totalled

R2,353.6 million.

Table 2.20: The Availability of Beef on the SA Market (1990-1994) (tons)

Year Slaughtering ~ Imports Exports Meat Board Total
Neighbors Overseas Overseas Purchases Sales Availability
1990 441,905 23,723 8,171 860 597 681 473,023
1991 462,604 21,152 3,133 1,010 578 1,400 486,701
1992 478,915 16,610 3,900 1,439 14,466 3,038 486,831
1993 466,698 16,434 7,603 2,915 11,552 9,966 486,233
1994 400,887 19,888 41,775 2,173 5 6,214 466,586

Note: * Includes livestock imported from Namibia and slaughtered locally

Source: Adapted from the Meat Board (1995)
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Table 2.21: Per Capita Consumption of Red Meat and Poultry (1986-1994) (kg)

Year Beef Mutton Pork Poultry
1986 17.49 418 3.17 16.60
1987 15.99 431 3.16 17.06
1988 15.18 4.08 3.27 17.98
1989 15.61 4.19 3.46 18.66
1990 16.12 492 3.67 19.46
1991 16.45 5.06 3.48 20.16
1992 16.68 4.46 3.56 19.90
1993 15.94 4.16 3.36 18.36
1994 14.97 3.79 3.39 17.47
Source: Meat Board (1995)

The declining profitability in many parts of the agfthe guarantee referred to above) plus an additional R1
ricultural sector would have produced substantial deHdlion drought relief amounting to a total of R3.4 bil-
clines in farm incomes had it not been for state aitbn. This constituted a substantial recapitalization of
However, in spite of this generous financial assistantbe least efficient sub-sectors of the agricultural sec-
loan arrears increased as the farm financial cris®, namely the livestock and grain producers in the
worsened. It also did not succeed in countering teemmer and winter rainfall areas. It is clear from this
structural decline of farm profitability since the earlgliscussion that the approach of blanket debt relief has
1980s, and the debt burden worsened. The increabedn very costly, and has entrenched inefficiency and
importance of short-term debt was a major sign of tireequality in the commercial farming sector.
worsening debt crisis in farming. An important com-
ponent of the short-term credit (mainly at coopera-
tives) fell under a carry-over scheme for farm degt4
which was guaranteed by the government. This
programme, initially introduced after the 1982/1983
drought became a permanent featasealated as are-5 4 1 Maize

sult of the 1991/1992 drought when the guarantee re-

quired by the government rose from an initial R800 miMaize is of major importance for South Africa and has
lion in 1983 to R2.4 billion in 1992. yielded over 15 percent of the gross value of all agri-

cultural products, while accounting for about 40 per-

The drought relief package announced by the gQusnt of the cultivated area in the country (World Bank,
ernment in 1992 consisted of a R2.4 billion debt relief

Table 2.22: Overseas Imports of Red Meat (tons)

OVERVIEW OF THE PRODUCTS
INVESTIGATED IN THIS STUDY

Year Beef Mutton Pork

1991 3,132 513 927
1992 3,899 5,608 1,668
1993 7,602 4,982 1,713
1994 41,775 36,721 13,494

Source: Meat Board, 1995
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1994). It is the largest harvested crop for local con- During 1993, South Africa imported 468,323 tons
sumption, and an important source of carbohydratefsoilseeds and oilseeds products. This increased to
for humans and animals alike. It is known that tH&/3,397 tons in 1994, valued on a CIF basis at R739.3
country has regularly produced maize surpluses, witillion.

the exception of 1982/1983 and 1983/1984 drought

The production of sunflower seed contributed to
years.

approximately 60 percent of the local demand of oil
Table 2.13 shows the production and consumand oil-cake, while the rest was imported. Table 2.17

tion of maize in South Africa. From the table it is evidepicts prices and yields of sunflower seed for the past

dent that the area under maize production has showtDayears.

downward trend since 1986/1987. This can be attri§-4 4 Sorghum

uted to changes in agricultural policies. Table 2.14 de-
picts the yield of maize (white and yellow). The demand for sorghum has increased over the past

few years due to the utilization of alternative grain

sources in the stock-feed market. The magnitude of
South Africa regularly imports wheat (Table 2.15the maize harvest usually has an impact on the prices
The reduction in area planted in recent years is daed availability of sorghum. Table 2.18 shows the pro-
mainly due to drought conditions experienced by thiiction of sorghum for the 1994/1995 season in all
country’s central wheat regions and changes in gavine provinces.
ernment agricultural policies. Wheat consumption aI§<.)4.5
showed a decline from 1988/1989.

2.4.2 Wheat

Cotton

Table 2.19 shows that the Northern and Northern
Cape Provinces contribute the most to cotton pro-
Oilseeds are important in providing protein raw mateluction. The latter obtains a relatively high yield due
rial for stock-feed purposes, as well as an importawatirrigation.
sourcg of e@ble oil for hume.m consumpFlon: Th§.4.6 Potatoes
guantity of oilseeds produced in South Africa is not
sufficient to satisfy demand (Oilseed Board, 1993he importance of the potato industry is reflected in its
1994) and therefore South Africa relies heavily on ingnnual gross production value, which represents more
ports to supplement local production. Table 2.1ban 4 percent of the total production value for all agri-
shows the domestic and import price of oilseeds. ItGgltural commodities and ranks the potato industry the
clear that South African oilseed producers have a cot@nth largest in the agricultural sector (1994).

petitive advantage over producers in other countries. |, south Africa potatoes are not a seasonal
Taking into account that South Africa is a net importeo 5 and is planted at different times in different re-
of oilseeds, domestic processors will benefit from "&'lons because of the difference in climate in the
creased local production of oilseeds. production areas. As was mentioned earlier, of the

Joosteet al (1995) calculated the long-term com85,000,000 hectares used for farming in South Af-
petitiveness of soybean and sunflower producers'iga only 13 percent (10,617,000 hectares) are be-
South Africa. They concluded that no import tariff i§ng cultivated, of which 0.54 percent is being used
necessary to protect producers in South Africa. Thisfiy potato production.
also true for groundnuts. Increased productivity 4 7 Beef

coupled with the deteriorating value of the Rand/Dollar

exchange rate may further strengthen their competitilale 2.20 shows the availability of beef in South Af-
position. rica, while Table 2.21 shows the per capita con-

sumption of beef, mutton, pork and poultry. Per

2.4.3 Oilseeds
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capita cosumption of beef declined over time, whilare influenced by several factors, particularly the price
per capita consumption of poultry increased. of wool. The latter, in turn, is influenced by the declin-

Several aspects contributed to the decline in p'glg exchange rate in South Africa.

capita consumption of red meat, particularly beef. Ac- Average commercial production (1990/1991 to
cording to Lubbe (1992), one of the major reasoi993/1994) was 131,000 tons of lamb, mutton and
was probably the failure of the red meat industry tgoat meat, of which 93 percent is slaughtered in for-
adjust to changes in the socio-economic consumer amal abattoirs. Non-commercial production for the
vironment. It particularly failed to compensate for theame season was 37,000 tons (Meat Board, 1995).
trend in urbanization, since it was designed primarily téistorically, South Africa has been an importer of live-
serve the urban white consumer. stock and meat from neighbouring Namibia and
2 4.8 Mutton Botswana. Average imports from these countries
(1991 to 1994) were 16,000 tons for lamb, mutton and
Consumers’ attitudes towards mutton in South Afl‘i(ébat meat, of which 89 percent were slaughtered in
are particularly favorable because of its taste and t&yuth African abattoirs. Table 2.18 shows the over-
derness. Rainfall plays a deciding role in the sheep #as imports of beef, mutton and pork. Mutton exports
dustry. There is a definite relation between rainfall aRgkere mainly to African countries, but exports of red
the national herd size (Agrocon, 1995). Mutton pricefieat were negligible relative to red meat availability in
South Africa.
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3. Methodology Used, Enterprise
Budgets and Pricing Issues

3.1 INTRODUCTION 3.2 METHODOLOGY ISSUES

Since we do not live in a world of plenty, resources afa important phenomenon that must be accounted for is
limited. In essence, this implies that we have to alltiat economic liberalization and regional integration

cate scarce resources to their best productive use. diiiee the existing world trade patterns, and that this in-
need to find the optimal combination of resourcdhienced the outcome of the Uruguay Round of GATT

through which the net benefit of the community can lmegotiations. Thus, countries are able to enlarge their
maximized. However, governments have througharkets by integrating their economies with those of
various policies interfered with the optimal allocatiomeighboring countries. Some aim at trade liberaliza-
of resources. The reasons for this interference is mion, whilst others plan to integrate further and to es-

the subject of this study and will thus not be pursu¢ablish common policies.

any further. The fact of the matter is that intervention Chacholaides (1981) states that there are basically
in markets distorts prices of outputs and inputs. Th'[s

Wo approaches to international trade, namely the in-

in turn, leads to market prices of goods and SeViceSPhational approach and the regional approach. The

many cases not reflecting the particular good qr, . . . .

: ] ) nternational approach involves international confer-
service’s actual value, i.e. the scarcity value. .

ences under the auspices of the General Agreement on

The effective allocation of scarce resources is €Rariffs and Trade, now called the World Trade Organi-
sential to maximize welfare. Since market prices mation (WTO). The regional approach involves agree-
many cases do not reflect the scarcity value of meents among a small number of nations whose pur-
sources, the calculation of shadow prices are essentiase is to free trade among themselves, while main-
in comparative economic analyzes. The general priaining barriers to trade with the rest of the world. The
ciple for the use of shadow prices is that it must only bembined affect of these two approaches will have an
used when the market price of goods and servicesidffuence on the comparative economic advantage of
not reflect the scarcity value or economic contributiadifferent countries and hence the pattern, direction and
correctly. In other words, in circumstances where mantensity of trade. De Rosa (1992) and Leamer (1984)
ket prices of goods and services do not reflect thetate that welfare gains from regional versus multilat-
scarcity value or economic contribution due to, amomgal trade are determined by the degree of compliment
other things, government intervention and market fabbetween resource endowments, institutional arrange-
ure, they should be adjusted. Because of these reasore)ts and the state of development of the physical in-
both market and economic profitability analysis werfeastructure in countries forming the regional bloc.
conducted. Gains from regional economic integration will be

larger the greater the dissimilarity in the economic in-

The rest of this chapter consists of three sections.

First, methodological issues pertaining to DRC are dfégstructure and the resource base between the trading

cussed. Second, the determination of private pric%%rmers'

and costs, and economic prices and costs are dis- In order to exploit existing and potential trade op-
cussed, respectively (pricing of inputs and outputsortunities efficiently, comparative advantage prin-
shadow prices, anthe tradable/non-tradable compoeiples should guide economic policy reforms to direct

sition of the value of inputs and products).
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resources to their most productive use. Comparatiekrelative economic efficiency of production alterna-
economic advantage (CEA) analysis is the most cofives. It is used as an ex ante measure of comparative
mon criterion used to evaluate economic efficiency advantage to determine which among a set of alterna-
terms of social welfare ga from feasible alternative tive production activities is relatively efficient for a
production options. The first step is to identify existingountry or region in terms of contribution to national
and potential opportunities for trade, that is options amtome (Bruno, 1967). Hassan and Faki (1993) used
activities of highest economic efficiency in the countridbe following basic formula (Equation 3.1) to generate
forming a potential trading bloc need to be examined ab&C ratios for Sudan:

identified (Hassan and D’'Silva, 1994).

CEA analysis evaluates the economic efﬂmenwhere C

: _ > measures the value of domestic resources
of alternative productive uses of scarce land, labor, .. . . . . .
used in saving or generating a unit value added in activ-

caplta! and water resources within a partlculgr countﬁy i N_is the opportunity cost of a unit of non-tradable
or region. It attempts to capture the interaction of na- '

i ) primary factor r; X is the quantity of factor r used in

tional resources, production technology, product dt%- - " . .
4 and Cint i Mast 1908 e activity i; Pand Qare the import or export parity

mand and government interventions (Masters, p)rice and quantity of tradable product i; aqdaﬁd Q

For any product to attract different resources, such as . . . )
are the import or export parity price and quantity of

research, capital, etc, it must show a comparative ?rda'dable inpuj used in activity. The denominator in

vantage over alternative products that are availa%ee above-mentioned formula derives value added in

(Hassan and Faki, 1993). The option that generag%%vity i (VAD,) and the numerator calculates the eco-

the highest social gains from the use of domestic [fomic value or cost of domestic resources (CDRS)

sources is considered the most efficient user of thouss?ed to produce iQNhen CDRS is expressed in local

resources. For any production option to be the most ef- . .
o , . currency and VAD in foreign currency, Computes
ficient user of a country’s resources, two conditio '

"Re DRC ratio for activity. From this it is clear that

need to be met. First, the foreign exchange cost of tt'ﬂ% DRC analysis measures relative efficiency in terms

domestically produced product must be less than itfs . .

) ) ) of the cost in local currency of domestic resources re-

import price at the same foreign value, ttee cost of _ . . .
quired to save or to degenerate one unit of foreign ex-

producing t_he product domestically must be less thgﬁange. This coefficient is then compared to the ef-
the cost to import the same product. Secondly, the pet

) : i fective or parallel exchange rate, which entails that if:
foreign exchange gain from producing that product
must exceed the net economic gain foregone from us- DRC <e,
ing the same amount of domestic resources to prodféen the country has a comparative advantage in pro-
alternative products, i.ethe gains from using re-ducing commodity I; but if:

sources such as land, labor and water must be greaterprc > e

that the opportunity cost of using these resourcesgfyre is no comparative advantage. In other words, in
other production activities. the case of South Africa, it would cost more South Af-
According to Hassan and Faki (1993), the Dome&can Rand (R) to produce one unit of commodity-

tic Resource Cost (DRC) methodology provides tt@lly than to buy the same unit abroad.

analytical tool for an empirical evaluation of economic  rasuits obtained from the DRC analyses offer in-
efficiency among alternative enterprises. It is a COfymation useful to policy makers in directing produc-
monly used criteria for measuring CEA. The conceghn ang research resources to their most productive
of DRC relates to a measure of real opportunity CoStjges.  |furthermore enables one to determine the contribu-
terms of total domestic resources of producing (0r S§¥, 1o net social gains and the economic efficiency of differ-

ing) a net marginal unit of foreign exchange (Brun@n: competing crops under various policy and technological
1967). The DRC method generates several measW&s,arios.
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Table 3.1: Interpretation of RCRs

Value of RCR Interpretation

0<RCR<1 Value of domestic resources used in producing is less than the
value of foreign exchange earned or saved; thus there is a
comparative advantage.

RCR>1 Value of domestic resources used in production exceeds the value
of foreign exchange earned / saved, thus no comparative advantage.
RCR <0 More foreign exchange used in the production of the commaodity than

what the commodity is worth; thus there is a net loss of foreign
exchange and no comparative advantage.

An alternative measure of economic efficiencpon-tradables and often the lack of correspondence of
that is easier to interpret is the resource cost rafinces of tradables to their true economic value. Both
(RCR). Resource cost ratios provide an explicit indinethods therefore distinguish between social or eco-
cation of the efficiency with which production alternanomic and market (private) prices (Hassan and Faki,
tives uses domestic resources to generate or save I®93). Nakhumwa et al (1994) mentions that it is im-
eign exchange (Morris, 1990), thus serving as a refartant to note that DRC results can serve as basis for
tive indicator of the degree of efficiency. According teanking enterprises in terms of current and expected
Morris (1990), the RSRs also lend itself more readifuture social profitability, as well as for segregating
to cross-country comparison. The RCR is obtainélgose enterprises that waste foreign exchange or do-
when both the numerator and denominator in timeestic currency.
above-mentioned formula are expressed in the same

) ) ) Hassan and D’Silva (1994) investigated the rea-
currency units. The RCR value is then interpreted as . . .
sons for the importance of conducting CEA analysis
follows (Table 3.1):

within an agro-ecological framework. They con-
According to Hassan and Faki (1993), the majatuded that agricultural production is primarily a bio-
difficulty that arises when using the DRC and RCRgical process that is highly dependent on the prevail-
methods is the valuing of inputs and outputs, especialtg biophysical conditions. Agricultural suitability re-
when choosing the appropriate opportunity cost wéals the similarity in natural resource endowments
both non-tradables and tradables. This difficulty end production potential, and hence is complimentary
mainly due to an absence of markets in the casewdth or competitive in trade between countries.

Table 3.2: Measures of Economic Efficiency and Policy Distortions

Tradable Non-tradable
Products Inputs Domestic Resources
Value at market prices MP MR Y
Value at social prices P R
Policy effect (tax/subsidy) MP-P MR -R N
Private profitability PP = MP - MR - Y Y-N
Social profitability SP = P-R-Y
Nominal protection ratio NPR = MP/P
Effective protection ratio EPR = (MP - MR)/(P-R)
Total net policy effect NPE = PP - SP
Value added VAD = P-R
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In this study, RCR measures of CEA will be calculatezthn Rand. Economic prices of fuel and electricity
for various commodity groupings in order totcep and were derived from other studies.
analyze the impacts of the above-mentioned determi-
nants. The following conventions will be adopted to

group commodities according to the above factors:3'3 PRICING OF INPUTS AND
OUTPUTS

As recommended by the Regional Trade Project’s
Steering Committee at the June 1995 in Pretoria, the
agro-ecological zonation approach will be adopted 383.1 Market Profitability

the framework for classifying production environgarm prices for inputs and outputs differ in different re-
ments according to biophysical conditions. gions in South Africa. It was therefore necessary to cal-

Variations within agro-ecological zones (AEZ)culate the market profitability of each region. The main
due to variations in technology, tenure, etc., will bgource of data to calculate market profitability is the
captured by coding different production systems &OMBUD publication (COMBUD, 1994; 1997), which
distinct activities. is published each year by the National Department of Ag-

riculture and which contains data on production costs,

Variations in market and infrastructural factorﬁXeol costs as well as yields and prices of produce. As

will be reflected in prices and transportation COStglready mentioned in Chapter 1, these budgets are, how-

These variations will be captured by defining a central . . .
ever, only compiled for commercial farmers in different

market node for every zone at which all trade will bree ions
assumed to take place. Consequently, prices and trang- ’

port costs between these market centers (nodes) wif.2 Economic Profitability

reflect the opportunity cost of producing a commoditye to market failure and government intervention, mar-
locally versus importing it from another region/zone Qi prices often do not reflect the scarcity value of goods

from outside the country. and services. It is therefore necessary to calculate the

Variations in resource endowments will be reeconomic price (shadow price) of goods and services.

flected in the relative rental values of those resourd@gadfield (1993) gives an extensive explanation of the
in the different market centers. different theoretical methods that can be used to calcu-
) ) late different shadow prices. The methods examined by
Other measures used in this study to measyre . . . -
im include: opportunity cost, willingness to pay, the

and identify economic efficiency and policy dIStorfnarginal cost method, domestic resource cost, effective

tions are shown in Table 3.2. A comprehensive dis- . . . )
. . riff protection, world price model and linear program-
cussion on these measures can be found in Monﬁe

mihg. He concluded that the world price method is the
and Pearson (1989) and Masters (1995). . . .

most practical for the calculation of the shadow price of

In order to derive the social or economic price @oods and services. Mullins (1992) states that this ap-

tradables and non-tradables, different statistical mefiroach takes into account world prices of goods and ser-
ods and techniques are used in the study. The conwéres, especially with regard to those goods that are
sion method and the tariff protection method are usfdely traded on international markets. There is, how-
to calculate the economic price of tradables. The caver, one issue which the world price method cannot ad-
version method entails that the world price of goodiess, namely the calculation of shadow prices for non-
and services are determined and adjusted with the caistded products and services.

insurance-and-freight component of imported goods . .
) i } R In this study, cases where the world price approach
and services, whilst the latter method is an indication

could not be used, shadow prices were determined by

of the percentage deviation of the domestic price frotrrrlle opportunity cost approach. The opportunity cost

international prices. The buying power approach Wg%proach uses the production that is given up elsewhere,

used to calculate the economic value of the South AfH)'/ withdrawing these inputs from alternative uses, as the
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shadow prices of inputs. On the other hand, for thee essentially similar. Hence, they were used for pur-
shadow prices of outputs, the additional incremengabses of this study.
benefit achieved by undertaking the project, relative to

) i ; i Since some products may have a comparative ad-
the situation, had it not been undertaken, is used.

vantage as exports, but may not have a comparative
The calculation of shadow prices is rather conadvantage as substitutes for imports and visa versa,
plex and involves many considerations. The methotlie question regarding when to use import or export
underlying each approach used for calculating shadparity in the calculation of the economic price of a
prices for different variables are discussed in the fademmodity is an important consideration to take into
lowing section. account. In order to overcome this problem, one must
determine whether a crop is mainly exported or im-
ported. In the latter case, one will use the import parity
price to calculate the economic price of that commod-
ity. When a crop is, however, exported, two questions
must be asked: does a crop has a comparative advan-
tage as an export crop or does this crop serve as sub-

The calculation of shadow prices for different inpufEitution for imports from overseas? In the former
and outputs involve two components: tradable goof@Se: the export parity price is used, whilst in the latter
and services, and non-tradable goods and servidg@Se the import parity price is used. An example in
Tradables and non-tradables have to be defined, sim@th Africa is the case of maize. South Africa is a net

the basis for calculating the individual shadow pric&XPOrter of maize, but maize is not primarily produced
are different. for the export market. One must, however, consider

- o the effect of surpluses, in which case the export parity
Gittinger’s (1982) definition for tradables that CaBrice can be used. For example, maize is produced

be exported is FOB price> domestic price of produgsainly for consumption in the domestic market and
tion. Tradables that are imported is defined as followgsryes as substitute for imported maize. In this case, one
domestic price of production > CIF price. Dasgupthgi|| yse the import parity price to calculate the eco-
(1972) defines tradable goods and services as thggeic price of domestically produced maize.

goods or services that are, or can be, traded on interna- S
tional markets without the interference of govern- 1NUS, the results of the CEA analysis will differ ac-

ments, monopolies or other restrictive behavior. TheS@/ding to the parity price used. Depending on the mag-

definitions of tradables are essentially the same. TH{Hde of the difference, one can draw some important
were subsequently used for purposes of identifyifgnCclusions.

tradable variables in this study. 3.4.1 Shadow Pricing of Tradables

Non-tradable goods and services are defined Rythis study, the world price approach was used to calcu-
Gittinger (1982) as follows: CIF price > domestic cosite shadow prices for tradable goods and services. This
of production > FOB price, i.e. the import price of approach implicitly assumes that goods and services are
product or service is greater than the cost of domes#gatively freely traded. When trade of goods and ser-
production, but the cost of domestic production ifces are restricted or distorted by government restric-
greater than the price of that product or service on tfigns, the international free market price of those goods
world market. Hansen (1978) defines non-tradabd@d services are used as its shadow price. Different
goods and services as those goods and servicesniethods can be used to determine the world price, but
which the production cost and international transpajhly the methods used in this study are discussed be-
cost is too high to make exports profitable, butto low tew. The use of different methods is necessitated be-
justify imports. Again, these definitions of non-tradablesause information is not freely available for every good

or service.

34 METHODOLOGIES FOLLOWED
TO CALCULATE SHADOW
PRICES IN SOUTH AFRICA
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(1) Conversion method world price to reflect domestic prices of goods and

. . . s?rvices. The transport-and-insurance cost factor can
The conversion method entails that the world price 0 ) ) ) o
. ) . bﬁqobtamed from international publications, such as the
goods and services are determined and adjusted wi ) ) ) T
. . Ir?ternatlonal Financial Statistics Yearbook (IMF,
the cost-insurance-and-freight (CIF) component g 86). Thi his denoted by Equation 3.3:
imported goods and services (Ward and Deren, 19931?. ): 'f approach s denoted by Equation 5.3.
Two approaches can be followed in this regard. The C'FW; = (IntFx (1+Transf) x ExhR
first approach is used when information regarding where:
. . . . CIFW, = Cost-insurance-freight-value of imports
transport cost and insurance is available to determine !

. . . ) in domestic prices;
the price of imported goods and services. This ap- IntP_= International market price in US$:
ij ’

proach is denoted by Equation 3.2: TransF; = Transport-and-insurance cost factor as
percentage of cost;
CIFW; = (IntB, + TransG + Ing) x ExhR i = Product identification; and
where: j = Year.
CIFW, = Cost-insurance-freight-value of imports
in domestic prices; (2) Tariff Protection Method

IntP, = International market price in US $; According to Bradfield (1987), tariff protection rates
TransCIJ = Transport cost;

Ins. = Insurance: are an indication of the percentage deviation of domes-
Eth. = Exchange rate in Rand/US$; tic prices from international prices. The shadow price
i = Product identification: and calculation, using the tariff protection method, is de-
j = Year. noted by Equation 3.4:
w, = D/ (1+T)
The second approach is used when information re- where:
garding transport cost and insurance is not available. A W, = World price;
transport-and-insurance cost factor is used to adjust the

Table 3.3: Calculation of the Factor Adjustment Regarding the Shadow Price

Current pump price (cent/liter) 166.0

Minus: Taxes, customs, etc.

- Fuel taxes (cent/liter) 53.4
- Custom and excise (cent/liter) 4.0
- Other charges(cent/liter) 2.7

Plus: Taxes that could be seen as user charges

- Multilateral Motor Fund (MMF) (cent/liter) 5.8

- National Traffic Safety Council (NTSC) (cent/liter) 0.2
Transfer to national road fund (cent/liter) 17.3
Shadow price (cent/liter) 111.9

Factor adjustment from current market prices to shadow prices
[111.9 cent/liter] / [166,0 cent/liter] 0.67

Source: Conningarth Consultants, 1995
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D, = Domestic price; and
T, = Tariff protection rate expressed as a
percentage.

employment. This was, however, not the case for ag-
riculture in 1994.

_ . . _ According to Bradfield (1987), a clear distinction
ad valo.rem .duty represents the'deV|at|on between #)glied labor, semi-skilled labor and unskilled labor. The
domestic price and the world price. conventional approach is, however, to distinguish only
(3) Shadow Pricing of Fuel between skilled and unskilled labor.

The shadow price of fuel is the pump price of fuel, mi- Economic theory states that when there is no inter-
nus levies and taxes that do not directly benefit the fiy@ntion in the labor market, the market wage will not
consumer (Mullins, 1992). Conningarth Consultangtiverge from the marginal productivity of labor. How-
(1995) calculated the shadow price for diesel for 19g2Ver. factors such as minimum wages, render the mar-
The calculation of the factor with which the dieséf€t wage rate to diverge from the marginal productiv-

is shown in Table 3.3. cause the price of labor to deviate from the marginal

) ) ] product, necessitate the calculation of shadow prices
Mullins (1992) did the same calculation for petrq]or labor. Harberger (1972) mentions that when the

and diesel in 1992. He obtained a similar factor for ag(:onomy is characterized by under-employment and
justment from current market prices to shadow pric‘??nemployment, the shadow price for labor needs to be
For purposes of this study, the factor adjustment 1Eroéﬁlculated. Shadow wages should reflect the opportu-
current market prices to shadow prices for diesel aﬁﬁ&/ cost of labor (Van der Tak and Squire, 1989). Op-

petrol wgre assumed to be identical. Al CO‘_Q‘tS p?rta%rtunity cost refers to that product of labor that is

ing to diesel andfor petrol were adapted with this afé)'regone in the economy due to labor being captured
justment factor to give the shadow price. in a specific project, rather than an alternative one.

3.4.2  Shadow Pricing of Non-Tradables Unskilled Labor

Production processes are characterized by the us?n(gouth Africa, the severe and persistent involuntary un-
non-tradable goods. Labor, !and and watgr are G'@fﬁployment of unskilled workers is not a new phenom-
amples of non—trgglables used in the proc!uctlon of a%on. According to Conningarth Consultants (1995), the
cglFurgI commodltlgs. For purposes of this study, ele(gr'nployment of this labor will entail fewer or no oppor-
ricity is also considered to be a non-tradable goqgh,iry, costs. The classic position has been that unskilled
Although electricity is being supplied to nelghborlng|;lslborshoulol have a shadow wage of zero (Sassone and
countries, and a potential EXI.StS. to.expand reg'o@'éhaﬁer, 1978) or close to zero (Dasgupta and Pearce,
power transfers, the scale of distribution is of such nf’972). This is, however, unrealistic, since individuals

ture that not even all areas in South Africa have accesi only work if there is some form of reward attached
to electricity. Therefore, electricity can be regarded BSthe work such as money, food, etc

a non-tradable for at least the short to medium term.

Bradfield (1993) calculated the shadow wage adjust-
(1) Labor ment factors for different sectors in South Africa. For
According to Mullins (1992), labor differs in many reagriculture, this shadow wage adjustment factor is zero.
spects from other production factors. He mentions théhis calculation was, however, based on the assumption
factors exist in the labor market that result in labdinat the average product in the agricultural sector is equal
wages not reflecting labor’s relative scarcity. The efe the average wage in the agricultural sector. This as-
istence of minimum wages, which is the result of presamption is not far fetched if it is taken into account that
sure from trade unions or government policy, forces taegminimum wage for agriculture has not yet been set.
wage above the marginal product of labor, and thus limits
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Table 3.4: Shadow Price Factor for Electricity

Year Marginal Cost of
Electricity Production
(c/Kwh)
1993 3.30
1994 3.41
1995 3.43
1996 3.35
1997 4.86
1998 5.73
1999 5.91
2000 6.00
2001 6.14
2002 6.46
2003 8.04
2004 8.25
2005 8.38
2006 9.58
2006 and beyond 9.58
Average Marginal Cost 7.55
Current average Cost (market price) 6.00
Shadow price factor (7.55/6.00) 1.26
Source: Conningarth Consultants (1995)

Conningarth Consultants (1995) state that it gested by Conningarth Consultants (1995). For rea-
suggested that if better information is lacking, theons already mentioned it was decided to use the same
shadow wage of rural labor in slack season may Bleadow price adjustment factor for labor used in
taken as roughly the equivalent of three kilograms sinall-scale farming.
grain per day. Using this methodology, they calculat%qd"ed Labor

the shadow price adjustment factor for unskilled labor-
ers in the agricultural sector to be 0.609. For purposes of the study, skilled agricultural workers

are classified as those workers who can drive tractors

The fact that small-scale farmers make use of . .
Or operate machinery. In contrast, unskilled laborers

family labor presented specific problems. The sougrle those who cannot operate machinery or drive a

opportunity cost of such labor can be calculated as tIIPaector. It is furthermore assumed that skilled labor is
output foregone. Due to a lack of such data for sma}IrI]-
scale farmers, only a regional average can be calg

i ) Rilled labor. This means that the market wage rate for
lated, using the Gross Geographic Product by the ecs . .

i . o , o . SKilled labors closely approximates the social opportu-
nomic active population in that region. This figure in-

ludes both th ¢ and the richest e nity cost. The shadow wage adjustment factor for
cludes bo € poorest and the Tichest people N alfie q jabor used in this study is zero.

gion, which obviously will provide an over-estima-
tion of the opportunity cost of small-scale farmin?) Electricity

laborers. Electricity is mainly distributed by ESKOM in South Af-

The shadow wage adjustment factor for unskilldéra. Conningarth Consultants (1995), after extensive
laborers used in this study was taken as 0.609, as st@fisultation with ESKOM, calculated the shadow selling

full employment, whilst this is not the case for un-
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price of electricity in South Africa. For production oexchange rates, the Commercial Rand and the Finan-
agricultural products, the price at which electricity isial Rand and because the Reserve Bank enforces for-
bought from ESKOM is important. Table 3.4 shows theign exchange control measures, are indicative that the
calculation of the shadow electricity price factor. current value of the Rand is not a true reflection of its

economic value. While there are several other mea-
sures that influence the exchange rate, such as short-
and medium-term capital flows, government interfer-

(1) The Shadow Price of the South African Rand ence, etc., these are not pursued further for the pur-

When economic values are calculated, the questRfSes of this study.
should always be asked whether the current exchange |n this study, the buying power parity (BPP) ap-

rate of a country is a true reflection of the scarcity gfoach was used to calculate the economic value of
the particular currency. The earlier discussions showg@ South African Rand. This method is also used by
clearly that the exchange rate of a country plays an {e Industrial Development Corporation of South Af-
tegral role in calculating the economic value of domegca (IDC). According to Bradfield (1987), the BPP
tically produced tradable goods and services. Th@proach implies that changes in relative prices of a
price of any imported good and service is converted Byuntry’s goods and services are reflected by changes
means of an exchange rate to internal price levels (rigfthe exchange rate. This entails that relative price
erence is made specifically to the conversion methgdanges between countries are used to calculate the
discussed in the previous section). shadow exchange rate. Since it is common practice in

The use of world prices necessitates methods to gouth Africa to value the South African Rand against
termine the international value of a country’s internal e¥1€ US Dollar, the producer price index of the US was

change rate. Because up to 1995 South Africa had t4%$d 0 calculate the shadow exchange rate of the
Rand. Equation (3.5) denotes the calculation of the

shadow exchange rate, using BPP.

3.4.3 Shadow pricing of the local currency
(exchange rate)

Table 3.5: Elasticities of Input Price Changes in Response to

Exchange Rate Depreciation

Input category 1st quarter 2nd quarter  3rd quarter 4th quarter Total
Tractors -0.167 -0.328 -0.195 * -0.690
Lorries * -0.171 -0.143 * -0.314
Implements * -0.193 -0.150 * -0.343
Irrigation equipment * -0.264 -0.444 * -0.708
Building material * -0.201 -0.011 -0.090 -0.302
Fertilizer * -0.492 * * -0.492
Fuel * -0.698 * * -0.698
Packaging material * * -0.632 * -0.632
Maintenance * -0.171 -0.150 -0.127 -0.448
Rail freight * * -0.408 * -0.408

Notes: Percent change due to a 1 % change in exchange rate

* Insignificant at 5%.

Source: Liebenberg (1990)
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Sﬁ:(?gA/PIFc)/EbJ R3.54/US$. This entails that the South African Rand
where- was overvalued with 20 percent in 1994. This value

SE = Shadow exchange rate; . . .
corresponds closely with the financial value of the

E_= Base year exchange rate;
bj . . .
PI,= Producer price index for South Rand (international value) at the time, as well as the

Africa: and present value (1997) after markets have largely been
Pl = Producer price index for the USA. liberalized.
2) The Impact of a Change in the Exchange Rate on

Bradfield (1993) states that a practical problem
calculating the shadow exchange rate is the choice o
realistic base yeaAccording to Bradfield, the base yeaChanges in the exchange rate will have an affect on the
must adhere to the following practical requirements:  prices of both tradable and non-tradable inputs on the

. domestic market. Although various inputs are being
« the economic growth rate must be stable or nea

r . .
produced locally, prices of these are derived from the
to the long term growth rate of the economy; ) . .
world price of compatale goods on the international

* the balance of payments must be near equilibriumarket. Locally produced inputs also make use of ingre-
nts that are imported.

trg\dable Goods

« there should not have been any major economicdd?
political crisis in the world; The price of tradable inputs must therefore also be
adjusted with the exchange rate. However, due to pau-

city in data, the same approach to value tradable output
+ international economics must be relatively stabl@gn not be used. In order to determine the impact of

« the rate of unemployment must not be excessivdl}e €xchange rate on tradable inputs, two scenarios
high; and were used:

« there must be domestic political stability;

« the inflation rate must not deviate to much front the economic price of tradable inputs are deter-
the long term trend in inflation. mined only by adjusting it for tariffs, and

these requirements is 1975 (Bradfield, 1993). This Mined by adjusting it for tariffs and the over-valu-
year was therefore also used as base year for calculat-ation of the exchange rate.

ing the economic value of the exchange rate in this |+ should be noted that changes in the exchange
study. The shadow exchange rate for South Africa Wage will also have an impact on the price of non-
calculated to be R4.08 in 1994, and was hence useg#@iables. However, due to the complex nature of cal-
calculate the economic value of tradables that We&iBlating the effect of exchange rate changes on non-
being traded internationally. The market exchangggables, and because this study uses different as-
rate as reported by the Reserve Bank of South Africa v@@nptions, the limited advantage of calculating the

Table 3.6: The Tradable/Non-tradable Composition of the Value of Inputs and

Products

ltem Percent Traded Percent Non-traded
Fertilizer and pesticides 80 20

Other purchased inputs 90 10

Fixed cost 95 5

Variable costs 50 50
Electricity 85 15
Contract services 95 5
Transport 60 40
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elasticity coefficients for non-tradables is over-shadowed bgn-tradable components. The following derivation
the limitations of the assumptions. can be made from this:

Liebenberg (1990), using regression analysis, cal- the production of tradable goods and services re-
culated the effect of changes in the exchange rate on quire non-tradable inputs;
the price of different input categories. Table 3.5 shows
the percentage effect of a one percent change in the
exchange rate on input prices.

the production of non-tradable goods and services
require tradable inputs;
L » tradable goods and services require tradable in-
Table 3.5 shows that a depreciation of 1 percent puts: and
will lead to a increase of between 0.20 percent and
0.70 percent in the price of inputs. It is important t8 hon-tradable goods and services require non-
note that the impact of changes in the exchange rate in- tradable inputs.

fluences input prices over a period. Van Zyl (1990), The 1993 input-output table for South Africa was

Jooste et al (1995) and Van Schalkwyk et al (19984e 1o estimate the tradable/non-tradable composition

quantified the impact of changes in the exchange e value of inputs and products. This is shown in
on input prices for different products. For example, thg,yje 3 6.

average production cost for maize was estimated to in-

crease with approximately 4.68 percent if there was a | "€ tradable/non-tradable components for each of
depreciation of 10 percent in the exchange rate, pfg€ itéms in Table 3.6 were subsequently used in the
duction cost for wheat will increase with approxitarm budgets to calculate the domestic resource cost
mately 4.18 percent, and the increase for soybeans jilifferent products in each region.

estimated to be approximately 3.84 percent.

The methodology used above assumes that ingub ~ SHADOW PRICES OF LAND AND
and output quantities are kept constant at current levels ~ WATER
of utilization and only prices are adjusted. According to

Van Schalkwyk et ]1995), this method is not entirerP lici ding land and ih .
correct, since producers may tend to substitute certaip 0 > regarding fand an water will have a major in-

inputs when other inputs become either cheaper or mg'fjeence on the comparative advantage South Africa

expensive relative to the other inputs. They concludé]a‘?ly hold over .the production (_)f_ agricultural produc'Fs
other countries. These policies should be consid-

however, that because of the paucity of elasticities '8f i ) ) o
substitution and the limited marginal advantage it wou?cied against this ba'ckground. Not only will policies

offer relative to the difficulties involved in estimating”" land and Wgter influence comparatye adyantage
these effects, constant quantity levels can be justifiegll%t_ween countries, but also between regions in South

particular applications. The result of changes in the Xf_rlca. One should expect changes in resource use if

change rate is reflected in the difference, if at all, in tW,eater tariffs in South Af'r|ca are mpluswe of its scar-
RCR ratios of the two scenarios. city value. The change in production patterns that can
be expected if the latter is implemented will differ be-
tween regions. It may be relatively easy to substitute
3.5 THE TRADABLE/NON-TRADABLE season crops with each other, but this will not be the
COMPOSITION OF THE VALUE case with long term crops, such as sub-tropical fruits
OF INPUTS AND PRODUCTS and citrus. When implementing water tariffs inclusive
of its scarcity value one should also consider the capi-

tal investment made in irrigation agriculture together

Bradfield (1993), after examining the input-outpUjith the greater price risk due to liberalization and de-
table of South Africa, states that most inputs used dgyyation. These policies should therefore be evalu-
the South African economy consist of tradable angeq in the broader framework of the internationaliza-
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tion of agriculture, taking into account domestic reglear that water use by agriculture will become more
source endowments. If policies regarding water and laingportant in future.
do not take these factors into account, it may be detri-

i Clearly, South Africa has no abundant supply of

mental to the economy as a whole, i.e. the effect on the o . .
. water. This is not reflected in water tariffs that have
balance of payments and Gross Domestic Prod%ct . . .
i een paid by farmers in the past for the right to use
(GDP) must be accounted for. Policy makers must . : .
water in agriculture. In most cases water tariffs do

take into account the forward and backward linkages . .
not even cover annual recurrent expenditure to provide

of agrlc?ulture with the rest of th? eponomy, as well Water to agriculture. Hassan et al (1996) states that by
the agriculture employment multiplier.

recovering only the total financial costs of water sup-
3.6.1 Shadow Price of Water ply, the tariff system assumes that water is in abundant

South Africa, like many other southern African couns-Upply to meet total demand by all users. If Water 'S
. assumed not to be scarce, one assumes that it has no
tries, has scarce water resources. The average anfoar _
rainfall of South Africa is, for example, only 500 mi”i_opportumty cost.
meter against a world average of 860 millimeter (De- From the above it is, however, clear that water in
partment of Water Affairs, 1995). Rainfall is furtherSouth Africa is in limited supply. This implies that water
more poorly distributed geographically between revill have a positive opportunity cost. This means that
gions (see annual mean rainfall map in Appendix A)ne unit of water used in one sector reduces the water
Rainfall also varies to a great extent from year to yeagailable to be used in other sectors by one unit. The op-
with prolonged droughts followed by severe floodgortunity cost thus represents the scarcity value of water.
According to the Department of Water Affairs (1995} owever, since a free market for water does not exist in
groundwater is not abundant. Only about 5,400 mibouth Africa, the scarcity value of water must be ap-
lion m® of water per annum may be obtained fromroximated. Hassan et al (1996) calculated the scarcity
groundwater in South Africa, compared to the totahlue of water for dryland production to be R0.35 per m
demand of water of 19,043 million®im 1990. In a more recent study Hassan and Van der Merwe (1997)
. . . o . estimated the scarcity value of water to be between
Rainfall is crucial for maintaining available water ) i
eR0.50 and R6.00 per¥ndepending on the particular

resources. Rainfall will ultimately influence bas
. catchment area. The results of the latter study were
flows and surface runoff. In addition, groundwater’s

role in supplying water should not be under estimatet%:l"jlsed on forestation and high value crops, such as sub-

The ability of soil to retain water is especially import-rOplcal fruit and citrus. Since this study does not ac-

count for these crops, the scarcity value of R0.35 per m

tant with regard to agriculture. Since we have little of ] ;
o yas used to reflect the opportunity cost of water in South
no control over the supply of water, it is of the utmos ica

importance that we adjust our use of water accordingly.

According to the Department of Water Affairs Presently, the tariff paid on the use of water is made
(1995), irrigation agriculture accounted for more that of operational cost, maintenance, capital redemption

50 percent of water used in South Africa in 1980 afd d improvements (or parts of these components). It

1990. Hassan et al (1996) states that on average, 98-65 not include the scarcity value of water. Thus, in or-

gated agriculture uses about 100 percent more wal & to do a CEA analysis itis necessary to include both

the tariff and the scarcity value of water, i.e. the tariff

per hectare than other agricultural sectors. AccordinP ) > :
. iplus the scarcity value will give the economic (shadow)
to them, dry land farming, forestry, and conservation

rely entirely on rainfall, whereas irrigated agriculturgr'ce of water. For purposes of this study, different tar-

withdraws about 75 percent of its water requiremer{ﬁ%S applied to water from different water schemes was

o . used on a Rand per hectare basis. The economic value of
from water stored in rivers and dams. Municipal, do-

mestic, industrial and mining use of water contributéNaaterVWjls then calculated by adding the scarcity value of

to 22.3 percent of total water use in 1990. It is thuRso'?’5 per It was, however, necessary to convert

the scarcity value of water from3nto mm/ha, since
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water usage in agriculture is commonly measured in Gittinger (1982) defined the economic cost of land
mm/ha. (opportunity cost) as the net value of production for-
gone when the use of land is changed from its “with-
out” use to its “with” use; measured in border prices.
Water aside, land is usually regarded as the scarcestriethe absence of a market value that reflects the op-
source in South Africa due to very distinguished chasortunity cost to use land, Monke and Pearson (1986)
acteristics (particularly high potential land). Land istate that the rental value can be used instead. For pur-
non-reproducible nor can it be moved from one areag@ses of this study, rental values for land was calcu-
another. However, due to various policies in the pasted as 4 percent of the market value of land in differ-
and different socio-economic values, land values tegflt regions. This is consistent to the findings of Van

not to reflect its true economic value to society in Souithalkwyk and Van Zyl (1996), which are summarized
Africa (see Van Schalkwyk and Van Zyl, 1997). The fin Appendix A.

nancial outcomes of various policy distortions were

capitalized into higher land values, causing a wide gap

between the market value of land and its actual prodl?b7 SUMMARY
tive value (opportunity cost).

3.6.2 Shadow Pricing of Land

The information in this chapter gives an indication of
distortions in the input and output markets facing agri-
culture for both tradable and non-tradable products.
The methodology described above was used for the
construction of detailed enterprise budgets using mar-
ket prices and costs, and economic prices and costs.
The construction of these budgets is discussed in
Chapter 5.
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4. Agro-Ecological Zone Delineation

41 INTRODUCTION 4.2 FACTORS DETERMINING AGRO-
ECONOMICAL ZONE
DELINEATION

In order to conduct the CEA analysis, South Africa
was divided into six agro-ecological zones. Thisis in

accordance to the unified approach adopted by the According to the Department of Agriculture
Steering Committee of the Regional Trade Project. (1947), the most suitable form of farming for a spe-

For the purpose of this study, the term ‘agro-ecg"-fIC place is mainly determined by:

nomical zone’ is adopted. An agro-economical regien physical factors (topography, soil, climate and es-
can be defined as that area of land that through its pecially rainfall);

physical, biological, economical and historical is cha-
acteristics more or less homogeneous. It is clear that
the concept of agro-ecological regions investigated by €conomic factors (market and transport facilities,
Hassan and D’Silva (1993) is similar to the concept of Production costs); and

agro-economical zones defined by the Department,of pistorical factors (traditional factors, etc).
Agriculture (1947). For this reason, the latter concept

is used in the rest of this study, although it should be NOne of these factors will be found in exactly the
considered fully interchangeable with the former. ~ S&me ratio on any farm. Certain areas of South Africa
are, however, to a lesser or to a greater extent suitable

In general, it can be stated that although a nUmRg certain crops or livestock. Such areas can usually
of factors may influence a certain region, only a few @ gjistinguished from neighboring areas due to certain

only one will determine the dominant characteristics gharacteristics or the specific nature of farming enter-
a specific land area, mostly referred to as a region (Qﬁl‘ses in that area.

partment of Agriculture, 1947). Van Schalkwyk and _
Groenewald (1994) state that productivity and codls?-1 Physical Factors

determine comparative advantage. Moreover, two dhysical factors include topography, temperature,
pects are vital in this respect, namely natural factqinfall and soil. These factors have importantimplica-
and economic location. tions on decisions regarding what to produce. (See

In order to determine relatively homogeneougPPeNdix B for relevant maps of South Africa.)

agro-economical zones, it is necessary to know whict) Topography

factors cause major differences between regions and

make them suitable for the production of differen1t-hls concept refers to altitude and the gradient of soil.

commodities. Section 4.2 of this chapter discuss’g‘g'tUde Is a critical factor determining the nature of

the different factors that determine different agro—ecg—OUth Alrica’s climate, due 10 its specific location on

nomical zones. In Section 4.3 different agro—econorr(\elgrth' For example, even high-lying places at the

. . Onorthern border of South Africa are cooler in summer
cal zones are derived, making use of the factors dis-

cussed in Section 4.2. months and normally colder in winter months than

biological factors (illnesses, pests);
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lower-lying areas in the south which has a sub-tropidall of more than 1000mm. This area is mainly re-
climate (Department of Agriculture, 1947). Moreovestricted to the eastern parts of the country. According
the proximity and direction of mountains may also irte the Department of Water Affairs (1986), the factors
fluence rainfall in a region. For example, the Hexrivehat influence rainfall vary from region to region. At
Mountains in the Western Cape and the Drakensberme extreme, there is the eastern-facing Drakensberg
Mountains, which stretches from the south dascarpment in Kwazulu-Natal, where moisture-laden
Kwazulu-Natal up to the Northern Province, greatly irair is often present and where several different rainfall-
fluence the nature of agriculture in South Africa.  producing mechanisms exist. At the other extreme is
the desert area of the northwestern Cape Province,

graphically warped plateau at more than 1000 me,[where the air ikiot and dry and the topography flat,
and the main rainfall-producing mechanism is the

above sea level. The southern part of the plateau

which covers the most of South Africa, excluding theccasmnal conventional thunderstorm.

Northern Province, is tilted downwards to the east. The total annual rainfall is not of major impor-
The main river system of the south, the Orange Rivéance, but rather the distribution, nature and certainty
flows westward while the long rivers of the norththereof. The amount of water that can be used effi-
such as the Limpopo, flow eastward (Department oiently is also of importance. Water that runs off or
Water Affairs, 1986). The relatively flat topographyevaporates cannot be utilized efficiently. The Depart-
also gives rise to evaporation of scare water resouraegnt of Environmental Affairs and Tourism states that
In some instances, a specific topography coupled witlater availability is the most crucial environmental re-
low rainfall and insufficient vegetation cause sevemmurce for future development. The bulk of South
erosion. Africa’s available water is on the relatively steep east-
ern slopes of the Great Escarpment, where it is diffi-
cult to contain it before it reaches the sea unused. The
In South Africa, there is a relatively close relationshipland plateau is relatively dry, particularly in the west.

between temperature and topography. A characterigiiund Cape Town, water is, however, relatively
applicable to the largest part of South Africa is the cogabundant due to local climatic conditions.
trast between summer and winter.

The major part of South Africa comprises a geo-

(2) Temperature

The southwestern coastal region of South Africa
Temperature does not only influence natural plaféceives its rainfall during the winter months; the
growth, but also the type of crops cultivated, and tocaastal region around George and Knysna receives
lesser extent the type of livestock that can be kept ifindre or less even rainfall during the year. The rest of
region. Temperature also influences the rate of evagyuth Africa, also known as the summer rainfall re-
ration. Higher temperatures are associated with hig@%n, receives its rainfall during summer months.
evaporation, thus having a negative affect on availabil-

. . Unlike temperature, rainfall has a big influence on
ity of water. In the northwestern Cape Province, for _ ) . o

b?th cropping practice and livestock farming in South
example, evaporation exceeds rainfall by a factor

25:1 (Department of Water Affairs, 1986). Africa. Rainfall is a major determinant of natural veg-
etation in a region and hence also the type of livestock
(3) Rainfall held.

Rainfall is indisputably the strongest limiting natural4) Soil

factor in South African agriculture, especially with re-
Soil does not only dictate if a region is suitable for

gard to crop cultivation (Department of Agrlculture
cropping, but together with rainfall and temperature

1947). Rainfall is distributed unevenly over the courl . the nat f natural plant th of
try, with humid subtropical conditions in the east anue SIMINES the nature of natural plant growin of a re-

dry desert conditions in the west. Only a small peglon This in turn will influence the extent and nature

centage of South Africa receives a median annual ralf livestock farming.  After rainfall, soil is the most
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important factor determining farming systems in a pagsouth Africa, whereas certain pests and diseases are
ticular region. only found in certain regions. For example, foot-and-
mouth disease limits the marketing and, therefore, the
production of cattle in the northeastern parts of South

Within this context, Van Schalkwyk (1992) calculategfrica. This area is also more prone to other animal

a resource quality index for South Africa. Factors thg@iseases than the rest of the country.
contributed significantly to the resource quality index . ) o
. - . Lo Some biological factors have a positive influence
include the stability of rainfall, irrigation and the per- . i o !

with regard to its contribution to agriculture. The de-
centage of land under natural pasture. The resource

quality index can be divided into the following broagelopment_of new cultivars or varieties for spec_:lflc
regions: conditions is a good example (Department of Agricul-

ture, 1947). The potential to produce bio-mass is

* Regions with lower-than-average resource qualitifighest in the eastern part of the country. It gradually
Northern Cape, Karoo, parts of the eastern Capfclines to the west, where it is low over virtually the
south and southwest Free State and the North@fRole of the Northern Cape Province. Small islands of

Province; high potential occur along the east coast and in the far

. Regions with average resource quality: Most &orth due to localized soil and climatic conditions. As a
the maize regions which include the eastern aifiole, however, South Africa has a relatively low po-
northern parts of the North West Province, wedgntial to produce bio-mass.
ern Mpumalanga, northern Natal, east and south2 3 Economic Factors
eastern Free State;

(5) Summary

Natural factors set the conditions for production in a

* Regions with above-average resource qualitggion, but does not directly determine the nature of
northwestern Free State, eastern Mpumalangpecific farm enterprises in a region. Farmers will
Natal Midlands and southwestern Cape; and  pase their decisions on sound economic principle and

«  Regions with very high resource quality: isolateﬁirea scarce resources to their most productive use,

areas in Natal and the western Cape fruit regiorise.' farmers with profit maximization as their main ob-
jective will use that combination of inputs where the

marginal cost is equal to the marginal revenue. Differ-

In a society where the majority of people are poor, te&t regions are involved in the production of different
ability to produce food locally is very important to encommodities, which induces differences in relative
sure a healthy nation. Failure to do so will result in eRfices among different regions. édiwoudt (1972)

pensive food imports from other regions_ (See Appeﬁated that different products involve different input
dix B for relevant maps of South Africa.) mixes, and differences in price stability of different in-
puts have been documented.

4.2.2 Bological Factors

(1) Plant Growth
Van Schalkwyk and Groenewald (1994) mentions

Natural plant growth in South Africa consists malnl¥hat different regions are not equidistant from markets

of grasslands, desert shrubs, tree overgrown 9"3%% are not equally well served by transport and mar-

prairies and woods. Plant growth is influenced mami?fating infrastructure. The transport network with re-

by physical factors, namely topography, rainfall anéjard to both road and rail will influence production

|§0|I. tPIir}t growth especially has a major influence %'?actices and competitiveness. South Africa, com-
vestock farming. pared to other southern African countries, has a well-
(2) Pests and Diseases developed and maintained road, railroad and aero-

Insect pests, plant and animal diseases and weedsd[a{?[n e system. Changes in transport facilities can

fect agriculture through the damage that they caugg.ange the pattern, influence comparative advantage,

Some pests and diseases are common to most of
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cause overlapping and change regional specializatbesert. This aspect renders the Department of
(Tomek and Robinson, 1987). Agriculture’s delineation not useful.

Infrastructure is also well developed with regard During the political reform process that started in
to processing, manufacturing, communication ari®92, South Africa was divided into nine provinces,
other important services. The developing sector or rlesely following the Development Regions delineated
ral areas were to some extent neglected when it caamel used by the Central Statistical Services in the
to the development of infrastructure. With respect 1®80s. The establishment of the nine provinces is
the importance and nature of markets, the Vonainly due to political reform, rather than dividing
Thinens and subsequent models on location the@guth Africa into homogeneous regions. There is, for
can be used to explain intensive-, semi-intensive aexample, a large difference in the production capacity
extensive farming. between the eastern Free State and the western Free

Within this context, Van Schalkwyk anolState. The nine provinces could therefore not be used.

Groenewald (1994) calculated regional output/input It appears that there is no ready delineation of
price differentials and variations to evaluate price riskouth Africa into agro-economical regions that can be
in South Africa. They found that price unstable regionsed readily for purposes of this study. The main pur-
are not necessarily also climatically risky regions, g®se of this section is, therefore, to establish an agro-
regions with higher output/input price ratios caaconomical delineation for South Africa based on the
handle higher price variations better. Regions witkarlier discussion. This can be used as basis for calcu-
higher resource quality also exhibit more favorablating RCRs in South Africa. By using this delineation,
price ratios. Regions associated with high output/inpohe will be able to characterize zones according to the
price ratios largely appear to be close to large urbfattors mentioned in the previous section. Homogene-
centers or along main traffic routes in addition to haity of regions will therefore be of major importance.
ing high resource quality indices. (See Appendix B féxgro-economical zonation with respect to the different
relevant maps of South Africa.) factors will also provide a sound basis for comparing
and evaluating comparative advantages between coun-
tries and regions within countries in the SADC region.

4.3 SOUTH AFRICAN AGRO-
ECONOMICAL ZONE The main data sources used for the delineation of

DELINEATION the different agro-economical zones were the GisLAB
at the University of Pretoria, published documents by
the Department of Environmental Affairs and Tourism,
Before the new (1995) constitutional dispensatiomaps of the National Department of Agricultural and
South Africa was divided into four provinces: Fregnpnat 95. This information is mainly in a map for-
State, Natal, Transvaal and the Cape Province. Thasg&, which made the task of identifying different
provinces were formed based on political considefones much easier. Maps used for the agro-economi-
ations more than on agro-economical considerationgal delineation are shown in Appendix B, and include

On the other hand, the Department of Agricultuﬂ@edia” and average annual rainfall, vegetation, erod-
divided South Africa into nine development regiondPility. rivers, annual runoff (water availability), bio-
Some of these regions were to a certain extent horlfflical production, land use patterns, population per
geneous with regard to factors discussed in the prevfluare kilometer, landscaping and average regional
ous section, for example the High Veld Region arfftput/input price ratios. Other maps that were also
Kwazulu-Natal. Other regions, however, are heterogléS-Ed are not included due to their size. The Department
neous with respect to factors such as biological pd-Agdriculture in 1947 and 1967 published two maps
ductivity, rainfall, etc., for example the Glen regiof'at Were of great. The usefuiness of the first map (an

stretched from the Western Free State to the Kalar3gf0-economical map), was limited by the fact that a
large area has not been classified when published,
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Table 4.1: Agro-Economical Zone Delineation for South Africa

Factor Zonel Zone 2 Zone 3 Zone 4 Zone5 Zone 6
Rainfall 200-800 0-400 400-600 0-600 1200-1400 600-800
(mm)

Vegetation Coastal Karoo Karoo, Tropical bush, Grassland Grassland,
tropical Grassland, savannah coastal topical
forest, tropical bush, tropical bush
Sclerephyllous savannah forest savannah
bush temperate,

transitional
forest

Erodibility 7-20 7-14 7-20 7-20 1-6 7-20

Biological 1-3 0-1 36 0-3 6-10 6

Productivity

(t/ha)

Water 5000- <10000 10000- <10000- 50000- <10,000-

Availability 20,000 200,000 50,000 200,000 100,000

(runoff/m?)

Resource Averageto  Below Belowaverage  Mostly below  Averageto Averageto

Quality™ very high average to average average high above

average

Output/ Mostly low  Low Mostly average Mostly lowto  Averageto Mostly

Input Price to average to above average above above

Ratio average average average

Notes: “Maps on the different criteria used are shown in Appendix B.

" Calculations regarding the resource quality index and output/input price ratios can found in Van Schalkwyk
(1992) and Van Schalkwyk and Groenewald (1994).

whilst the second map was mainly based on agricidg to the different factors mentioned, as used in this
tural economic considerations. Van Schalkwyk (1998judy.
used the resource quality index and the agro-economi-

, ) ; . . . It is important to note that some factors are the
cal delineation of the Union of South Africa to identify . .
. . . Same between regions, for example the median annual
five homogenous areas in South Africa. These areas . . .
can be divided into the Natal region, the cultivation rainfall in region 1 and 3 are approximately the same.
. gion, a','Ir'here are, however, specific characteristics that dis-

eas, the Cape coastal region, Karoo and areas ma{nl . .

. . ; inguish these two regions from each other, such as
suited for animal production.

the fact that the former receive its rainfall mainly dur-
The map on the following page shows the agrirg the winter, whilst the latter receive its rainfall dur-
economical zone delineation for South Africa accorihg the summer months. The different zones identified
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in this study are to a great extent similar to the zong® zone, however, receives a median rainfall of 400 to
identified by Van Schalkwyk (1992) and the Depar600mm per annum. Biological productivity ranges be-

ment of Agriculture (1947 and 1967). Table 4.1 showseen 1 and 3 tons per hectare, with a small part hav-
the different characteristics of the different agro-ecang 6 tons per hectare. Water availability in this zone is
nomical zones in South Africa. relative low. Vegetation ranges from karoo to tropical

cPUSh and savannah. Erodibility is also very variable in
t%is zone. This region is characterized by lower-than-
average resource quality. The output/input price ratio
Zone 1: Cape Fold Region varies from low to above average in this region, entail-

The median rainfall ranges between 200 and 800nfg variations from high to low risk. The largest part
per annum, whilst a very small portion receives a mef this zone does, however, have average price ratios.

dian rainfall higher than 1400mm per annum as seLRis zone is characterized by high variability between
from the rainfall map in Appendix B. Biological pro-h€ different criteria used.
duction, measured in tons per hectare, ranges betwggRe 4:Kalahari/Limpopo Plain Region

1 and 3 tons. This zone’s vegetation is mainl?(

Sclerophylbus bush with temperate plus transitiona?e median annual rainfall in this zone is relatively low.

forest near the coastal regions. Water availability (ruﬁbe western part receives a median rainfall of 0 to

off in m? per square km) is, however, highly variablgoomm per annum. This increases to between 400 and

throughout the region. There is also great variability ?nqomm per annum in the eastern part of this zone.

erodibility within this region. As was mentioned, th<=|33'0|09'C"’II productivity shows similar trends. In the

main characteristic that distinguishes this zone frovr\r/1eStem part, biological productivity is low, while itin-

others is the fact that it receives its rainfall during {HACases to 3 tons per hectare in the eastern part of this

winter months. A part of the region receives more 6P"e: Vegetation in this zone is mainly tropical bush

less the same rainfall throughout the year. The Iargggtd savannah. Erodibility is relatively low throughout

area of this zone has above average resource qualit);.hﬁ\w region. The largest part of this zone is suitable

contrast, only a small part of this region has above a@p stly for cattle production, with scattered produc-

erage output/input price ratios. The largest part hté%n of other crops such as maize. Water availability is

average output/input price ratios, while the southerr%IatIVEIy low in this zone. Resource quality in this

L . . . zone is below average. Output/input price ratios in this
parts in this zone has low output/input price ratios. ) X - :
region also show high variability, with the western

Zone 2: Nama Karoo Region parts having low price ratios and the eastern parts with

The largest part of Zone 2 has a median rainfall of 034€rage price ratios.

400 mm per annum. Biological productivity is vergone 5 Eastern Plateau Slope/Lowveld Region

low in this region. Vegetation in this zone ranges from

desert plants and grass to thorn bush. The largest J:S‘r'? zone has the highest median annual rainfall in

. ; . . South Africa. The largest part of this zone has a me-
of this zone has high erodibility accompanied by veraf . . .
ian rainfall of 1200 to 1400mm per annum. Biological

low water availability. This zone is characterized by

. . Cproductivity is also the highest in this region. The larg-
poor natural resource quality and also experiences

. . . . . ... .est portion of this zone’s vegetation is temperate and
poor price ratios. Stability of prices are high within . ) _

. . ; . ; transitional forest, with tropical forest on the coastal
this zone, mainly due to its extensive farming enter-

prises (Van Schalkwyk and Groenewald, 1994). _re_g!lor_]s a_nd mIan_d troplcal_ forest in the north_. Erod-
ibility is highly variable in this zone. This zone is char-

Zone 3 Interior Region acterized by high water availability. Resource quality

Median rainfall in this zone ranges between 200 'trathis zone is above average, with isolated areas hav-

greater than 1800mm per annum. The largest part"?ﬂ very high resource quality. The largest part of this
zone has average and above average output/input price

The different agro-economical zones in this stu
can be described as follows:
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ratios, combined with high price stability, especially atheat and sunflower, whilst animal production in-
the coastal regions. cludes cattle, sheep, etc. This zone has average re-
Zone 6 High Veld Region source quality. The largest part of this zone is charac-

terized by above average output/input price ratios,
Approximately 90 percent of this zone has a medigdupled with stable prices.

rainfall of 600 to 800mm per annum. Biological pro-

duction capacity is relatively high, with only Zone 5 From the above delineation, it is evident that there

having higher biological productivity. Vegetation iSis high variability with regard to the different factors

. . . . . ..used. The western part of the country receives lower
overwhelmingly inland tropical forest, whilst erodibil- ) : i : )
edian annual rainfall, has lower biological productiv-

ity is high. Water availability increases from the wes_@ N
|tpﬁ and has lower water availability than the eastern
ern part of the zone to the eastern part. The mal

) . . . , . Zpart of the country. The changes in these factors do
cropping enterprises found in this region are maize ) o _
allow for identifying different zones.
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5. Private and Economic Profitability

5.1 INTRODUCTION 5.2 PRIVATE AND ECONOMIC
PROFITABILITY

In this chapter, the private and economic profitability of
different zones, as identified in the previous section, ahdthin each of the six agro-economical zones identified
analyzed. On the one hand, the term ‘private’ refersitothe previous chapter, a set of farming enterprises
observed revenues and costs, reflecting actual marfammodities) was compared with regard to their private
prices received or paid by farmers, traders or procesd social profitability. Enterprises/commodities were
sors, and thus incorporates the underlying econorngttosen on basis of their contribution to gross income in
costs and valuations plus the effects of all policies aadpecific zone. Various crops are being produced under
market failures. On the other hand, the term ‘econonuryland (rain-fed) conditions, as well as under irrigation.
profits’ measures the true economic value of goods dhdavas therefore decided to calculate private and eco-
services by removing market and policy distortionsomic profitability for both.

Valuations based on social prices measure comparative

. ; ) o Moreover, more than 90 percent of the volume and
advantage or efficiency in an agricultural activity, since .
more than 95 percent of the value of agricultural pro-

inputs and output are valued in prices that reflect ScarC('JIMction is being produced by large-scale, commercial
values or social opportunity costs. farmers in South Africa using modern, relatively inten-

The total net policy effect (NPE) and effective prosive production methods that includes a large degree of
tection coefficient (EPR), which are measures of poliegechanization. Data, as was indicated previously, are
distortions at the economic exchange rate, are also pedatively freely available on these farming operations.
sented. (See Chapter 3 for the methodology used to ¢abwever, data on mainly subsistence smallholder
culate these policy measures.) The nominal protectiamming in the former homeland areas, which account
ratio (NPR) indicates the impact of policy that causesa the rest of agricultural production, are virtually
divergence between the market price and the social pma-existent in South Africa. Information regarding
of a commodity. The NPR on tradable outputs, in thésnallholder cattle farming was, however, available
case, indicates the degree of output transfer-for end is included in the analysis. Large-scale, commer-
ample, an NPR greater than one shows that policies weied farms are mainly privately owned, either by indi-
increasing the market price to a level higher than the stiduals or companies, and are operated accordingly.
cial price_. The effectivg polic?‘y coeﬁigient (EPC), an- Table 5.1 shows the different enterprises (com-
other indicator of incentives, is the ratio of value-added

o ) ) ) _modities) analyzed in this study within the different
in private prices to value-added in world prices. This cQ-

- . agro-economical zones.

efficient measures the degree of policy transfer from

product market-output and tradable-input-policies. An The commodities included in Table 5.1 are not the

EPC of higher than one (1.0) indicates that the privagly ones that contribute to the agricultural gross in-

profit is higher than what it should have been without agpme in the different zones. For example, the wine in-

commodity policies in place. dustry and other horticultural crops such as table
grapes, apples and pears are main contributors to the

agricultural gross income in Zone 1, while sugar,
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Table 5.1: Enterprises Analyzed in Each Agro-Economical Zone

Zone 1l Zone 2 Zone 3 Zone 4 Zone 5 Zone 6

Field crops and horticulture: dryland (rain-fed agriculture)

Wheat - Maize - Wheat Maize
Wheat Sorghum Wheat
Potato Soybeans Potatoes
Sunflower Cotton Sunflower
Cotton Soybeans

Field crops and horticulture: irrigation

Potatoes - Maize Maize Wheat Maize
Wheat Cotton Sorghum Wheat
Potatoes Wheat Soybeans Tobacco
Sunflower Cotton Sorghum
Cotton Soybeans

Livestock products
Beef Beef Beef Beef Beef Beef
Mutton Mutton Mutton Mutton Mutton Mutton

which is also not included in the analysis, is the ma#fs mentioned earlier, NPE and EPR measure the impact
contributor to the agricultural gross income in Zone bf policy distortions on the different crops.

These products, however, do not fall within the scope f)r one 1

this study (as was decided by the Steering Committee o

the Regional Trade Project). Potatoes and wheat are the crops relevant in Zone 1.

Zone 1 is one of the major wheat producing areas in

The detailed gnterpnse budgets for all the'cor‘g—outh Africa. Production of wheat in Zone 1 has
modities/products in each of the six zones are given |

A i C and ; D for li K ppoven to be the most stable of all wheat producing ar-
ppendices C and RC for crops, or livestock). eas in South Africa, both in quantity (yield) and qual-

The budgets form part of a large spreadsheet to fac&l)i/'. This makes Zone 1 an important source of wheat
tate easy analysis. for millers over the country. It should, however, be
taken into account that the largest demand for wheat
53 RESULTS exists in the northern part of South Africa, and in par-
ticular in the Gauteng Province. This entails that
wheat must be transported to Gauteng by rail or road.
5.3.1 Field and Horticultural Crops Wheat produced in Zone 1 therefore has a locational
5.3.1.1 Large-Scale Commercial Farming disadvantage with regard to wheat producers in Zones

' _ 3, 4 and 5. In the regulated wheat market, this led to
Table 5.2 presents the net private and economic retUgasss-subsidization of Zone 1 wheat producers. In the

to land and water for different agro-economical zongg y|ysis provided here, the implicit assumption is that

in South Africa fgr different field crops. Table 5-3here are no other major field crops, such as maize and
shows the net policy effect (NPE) and effective pr0t6§(‘)rghum, which compete with wheat for land and wa-

tion ratio (EPR) for the different crops in each agrgg, (apart from potatoes) in Zone 1. Animal feed
economical zone. (See Appendices C to E for deta"ér)ains, such as rye and barley, are being produced in

52



Table 5.2: Net Policy Effect and Effective Protection Ratio

ltem Zonel Zone 2 Zone 3 Zone 4 Zone5 Zone 6
Net Policy Effect (NPE)

Maize — dryland 365.65 -117.35 304.94

Maize — irrigation 808.84 27.82 -109.62 671.30
Wheat — dryland 159.69 796.01 257.61 714.59
Wheat — irrigation 1,312.52 1,396.18 1,933.97 522.98
Potatoes — dryland 5,344.00 2,674.50
Potatoes — irrigation 5,569.82 1,744.81

Sunflower —dryland 251.64 398.94
Sunflower — irrigation 405.68

Sorghum —dryland 241.18

Sorghum —irrigation 70.18 421.67
Soybeans —dryland 12.25 -255.16
Soybeans - irrigation 913.67 -265.71
Cotton — dryland 2,145.84 423.16

Cotton —irrigation 2,345.96 927.47

Tobacco — irrigation 5,615.66

Net economic returns to land and water (R/ha)

Maize — dryland* 179.92 -277.54 143.12
Maize — irrigation* 104.78  -537.62 -483.29  -207.16
Maize — dryland** 802.93 376.61 674.81
Maize — irrigation** 1,927.21 1,137.04 563.35 1,705.72
Wheat — dryland 424.30 1,030.46 394.34 1,186.27
Wheat — irrigation 2,139.09 2,434.29 2,056.31 1,216.62
Potatoes — dryland 5,656.77 3,154.75
Potatoes —irrigation 5,816.28 18,115.85

Sunflower — dryland 1,039.77 1,229.05
Sunflower — irrigation 2,003.67

Sorghum —dryland 1,279.77

Sorghum — irrigation 1,574.42 1,236.40
Soybeans —dryland 386.23 839.00
Soybeans - irrigation 1,587.66 762.54
Cotton — dryland 2,299.27 864.33

Cotton — irrigation 2,901.80 1,484.71
Tobacco —irrigation 6,467.97

Notes: * Maize is regarded as an export crop (export parity price)
* Maize regarded as an import substitution crop (import parity price)

Zone 1, but on a much smaller scale than wheatrns. Thus, should the true economic value of inputs
These feed grains are also primarily used in Zone 1 &ord outputs prevail in the market, farmers would re-
cattle and sheep farming. ceive higher returns. This is confirmed by the NPE

The results in Table 5.2 show that for wheat ar?&d EPR results shown in Table 5.3. In the case of

. . . wheat, the large difference between private and
potatoes economic returns are higher than private re-
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Table 5.3: Net Policy Effect and Effective Protection Ratio

Item Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6
Net policy effect (NPE)

Maize — dryland* 185.74 160.19 161.82
Maize — irrigation* 704.05 565.45 373.67 878.46
Maize — dryland** -455.27 -493.96 -369.87
Maize — irrigation** -1,117.38 -1,109.21  -672.97 -1,034.42
Wheat — dryland -264.61 -234.45 -136.74 -471.68
Wheat — irrigation -826.57 -1,038.11 -122.34 -693.64
Potatoes — dryland -312.76 -480.24
Potatoes — irrigation -246.46 -668.04

Sunflower — dryland -789.14 -830.11
Sunflower —irrigation -1,597.99

Sorghum —dryland -1,038.59

Sorghum — irrigation -1,509.24 -814.73
Soybeans - dryland -373.98 -1,094.16
Soybeans - irrigation -673.98 -1,028.25
Cotton — dryland -153.32 -441.17

Cotton —irrigation -555.84  -557.24

Tobacco — irrigation -852.30

Effective protection ratio (EPR)

Maize — dryland* 1.52 1.61 1.49
Maize — irrigation* 2.38 4.78 2.02 341
Maize — dryland** 0.56 0.49 0.59
Maize — irrigation** 0.54 0.46 0.54 0.55
Wheat — dryland 0.64 0.80 0.83 0.70
Wheat — irrigation 0.70 0.69 0.96 0.67
Potatoes — dryland 0.97 0.91
Potatoes —irrigation 1.00 0.98

Sunflower — dryland 0.33 0.40
Sunflower — irrigation 0.34

Sorghum —dryland 0.41

Sorghum — irrigation 0.34 0.42
Soybeans - dryland 0.50 0.19
Soybeans - irrigation 0.68 0.21
Cotton —dryland 0.97 0.93

Cotton —irrigation 0.95 0.99

Tobacco —irrigation 0.97

Notes: *Maize is regarded as an export crop (export parity price)

** Maize regarded as an import substitution crop (import parity price)
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economic returns was caused by the international-daithin a pan-territorial pricing system. The EPR is
mestic price differential. One of the major factor®wer than unity for all crops, except maize as an ex-
contributing to the price differential is the Rand/Dollaport crop, also indicating that producers of these crops
exchange rate.The other factor is the statutory fixingare taxed.

Of_ the domestic wheat prlc.e be.twee.n prod.ucers _and The international-domestic price differential, to-
millers (at the farm gate). Distortions in the input side

gether with the Rand/Dollar exchange rate, is the ma-

were primarily caused by tariffs on imports of |nput?0r contributors to the difference between private and

partly to protect domestic industries, which resulted &tonomic returns. This emphasizes the sensitivity of

higher domestic prices for inputs. However, these t%'cally produced crops for changes in the international

!ﬁs are. gene.rally Iower when compared to' tariffs Ievp'rice and the Rand/Dollar exchange rate. The market
ied on input imports in the 19808loreover, it should

) . ] i distortions caused by input prices are relatively small,
be taken into account that input prices are also |anuencn%d.

) o ainly due to relatively low tariffs on the imports of
by changes in the ekange rate, thus contributing to . .
) : ) i Inputs. The change in the total costs of inputs, when
the difference in private and economic returns.

expressed in economic terms, is less than 15 percent.
The question that must, however, be asked is (fbhe effect of the exchange rate on input prices not

what extent do input prices contribute to market disaken into account.) The subsidy on electricity and tax

tortions. The relatively small difference between then fuel are the main contributors to the market distor-

private and economic returns on potatoes is an inditians on the input side.

tion that inputs are a relatively small source of mark&;) Zone 4

distortions, although tariffs are levied on different in-

puts. The level of these tariffs is relatively low. ~ Zone 4 is primarily a livestock producing area, more
@)z 3 particularly beef. This zone, however, includes the
one

Orange River irrigation scheme, where some field
Maize (dryland and irrigated), wheat (dryland and irrerops are produced. This comprises only a small per-
gated), potatoes (dryland and irrigated), sunfloweentage of the total area of Zone 4. Table 5.2 shows
(dryland and irrigated) and cotton (dryland) were irthe private and social profitability of maize, cotton and
vestigated in Zone 3. Table 5.2 shows that all the croplkeat under irrigation. For maize that is exported, the
yield positive market and economic profitability reprivate profitability is higher than the social profitabil-
sults. Potatoes have the largest market and econoityicwhereas this is the opposite in the case of maize
profitability. It must, however, be remembered that thegarded as import substitute, cotton and wheat.
area used for potato production is limited due to fathe NPE and EPR results in Table 5.3 show the ex-
tors such as labor intensity and availability of wateilent of the distortions between private and eco-
Economic profitability for all the crops, except maizeomic profitability.

as export crop, is higher than the private profitability,

) ) ) _ The international-domestic price differential, as
with sunflowers showing the highest increase from

. . oo well as the Rand/Dollar exchange rate, can be blamed
private to economic profitability.

for causing the largest market distortions. For ex-
The positive sign of the NPE for maize, as expoample, in the cases where the private price is similar or
crop, and the negative sign of the NPE for the othelbse to the economic price, market distortions are
crops in Table 5.3 indicate that maize that is exportsthall (as indicated by the close to unity value of the
is subsidized, while the other crops are effectivelyPRs of potatoes in Zones 1 and 3, and cotton in Zone
taxed. The subsidy on maize that is exported can4)e This again shows that, although input prices are
explained by the fact that producer levies are useddigtorted by subsidies and tariffs, inputs can not be re-
finance export losses occurred on maize expogarded as the major contributors to market distortions.

1 Exchange rates have since been liberalized to some extent.
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(4) Zone 5 soybeans have a negative private profitability. Eco-

. . amic prices for soybeans are, however, positive, indi-
Net private and economic returns to land and water {5 P y P

each crop cultivated in Zone 5 are shown in Table 5_czt|ng that soybean producers are heavily taxed in

. N . Zone 6. The policy distortion measures confirm that
The relative profitability of maize, wheat, sorghum, . . . ,
aize that is exported is subsidized, while producers

soybeans and cotton (dryland and irrigation for each . ) , .
of the other products, including maize as import sub-
were calculated.

stitute, are taxed.
From Table 5.2 it is evident that with regard to pri- . ) i
L o . Similar to the conclusions made with respect to
vate profitability, wheat under irrigation dominates the

i . the other zones discussed above, the international-do-
other field crops. This is also the case when economic

profitability is compared between the different Cropgﬁestlc price differential and the Rand/Dollar exchange

It should, however, be noted that the economic proﬁrfa_\te are the major contributors to these distortions.
ability of the other crops, in some cases more th&r8.1.2 Small Scale Farming

doubled, for example sorghum, soybeans (qrylan/g\?though small scale farming in South Africa is rela-
and cotton (dryland). The increase from the private to

, S , tively small compared to commercial agriculture, it
economic profitability of wheat was only marginal. . ) .
provides or contributes toward a livelihood for nearly a

Table 5.3. shows that producers of wheat, samnillion families. This sector is not as sophisticated as
ghum, soybeans and cotton were heavily taxed. Stire commercial agricultural sector, but research has
ghum producers in Zone 5, for example, paid an irmhown that given the restriction in small scale farming,
plicit tax of more than a R1,000.00 per hectare. Sintirese farmers make rational decisions. This sector will
lar conclusions regarding the international-domesiitay an important role in the fulfilment of
price differential, the Rand/Dollar exchange rate amgvernment’s food security policy in future. It is for
input prices can be made as in the zones already digs reason that various changes in policy to facilitate
cussed above. the development of this sector have been implemented.

This sector should therefore also be investigated with
(5) Zone 6

regard to comparative advantages.
The analysis of Zone 6 includes maize (dryland and ir-

rigated), wheat (dryland and irrigated), potatoes (drx- ldSma.\II-src]:ale farmlngfc;m be.d|V|ded Into .slmall-d
land), tobacco (irrigated), sunflower (dryland), sori0'ver (in the process of becoming commercial) an

ghum (irrigated) and soybeans (dryland and irrigate(%"l bsistence farming. The former produces aguca

The results, which are shown in Table 5.2, show tt%rtOdUCtS to be sold in the market place to generate

Table 5.4: Net Policy Effects and Effective Protection Ratios

for Small Scale Farming

ltem Zone 3 Zone 6
Smallholder  Subsistence Smallholder  Subsistence
Market price -38.69 -38.69 181.10 181.10
Economic price* 342.15 2,139.11 552.25 3,077.32
Economic price** 272.80 2,069.76 477.38 3,002.45
NPE -380.84 -2,177.80 -371.15 -2,896,22
EPR 0.44 0.11 0.58 0.15
RCR* 3.87 0.26 3.96 0.25
RCR** 4.15 0.37 4.19 0.24
Note: * Input prices not adjusted for exchange rate
** |nput prices adjusted for exchange rate
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income for the purchase of other goods. The latteith regard to maize, the dominant crop produced by
however, is at that stage of development where foodligs sector. Table 3.4 shows the result from the CEA
produced for own consumption only. In reality, howanalysis. At market price level, small-scale farming

ever, smallholder families both sell and consume aghias negative net returns in Zone 3 and positive returns
cultural products they produce. This entails that thereZone 6. At economic price level both has positive

are different values attached to the products that thest returns. It should be noted that with regard to
produce. It means that the economic value that s@allholder farming, maize was regarded as an import
sistence farmers attach to their produce will be largaubstitute. The import parity price of maize was there-
than what smallholder farmers attach to their produdere used to calculate economic returns. In the

CEA analysis was subsequently also done f&pse of subsistence farming the opportunity cost to

small-scale farming in South Africa in Zones 3 and %urchase the final product for consumption was

Table 5.5: Net Private and Economic Returns to Land and Water

for Beef Cattle and Sheep

Item Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6
Net private returns to land and water (R/ha)

Beef:

Commercial 61.46 70.94 17.71 59.17 16.09
Small scale 39.87 17.78 26.69

Sheep:

Extensive 202.95 45.32 74.21 32.60 85.10 108.14
Intensive 224.62

Net economic returns to land and water (R/ha)

Beef:

Commercial 75.95 75.09 20.60 64.32 20.58
Small scale 42.17 18.70 29.62

Sheep:

Extensive 205.53 47.79 81.18 34.39 88.07 110.08
Intensive 233.33

Net policy effect (NPE)

Beef:

Commercial -14.49 -4.15 -2.90 -5.15 -2.90
Small scale -2.31 -0.93 -2.93

Sheep:

Extensive -2.59 -2.48 -6.97 -1.80 -2.97 -1.93
Intensive -8.71

Effective protection ratio (EPR)

Beef:

Commercial 0.95 0.95 0.89 0.95 0.89
Small scale 0.95 0.95 0.95

Sheep:

Extensive 0.99 0.96 0.93 0.96 0.97 0.99
Intensive 0.93
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Table 5.6: Resource Cost Ratios for Different Field Crops in Zone 1

Item Wheat Potatoes
(Dryland) (Irrigation)
RCR* 8.70 0.44
RCR** 7.47 0.52
Notes: * Input prices not adjusted for exchange rate
*x Input prices adjusted for exchange rate

used to calclate economic returns. The opportunityn fact influenced beef produced prices negatively
cost for subsistence farmers is the net cash outflow(Yenter, 1996). As was the case for field crops, distor-
purchase the final product (maize meal) if they did ntbbns on the input side is minimal. The difference be-
produce it themselves. tween private and economic input prices is less than 10

The NPR and EPR results indicate that there aorgrcent.

market distortions. These distortions have alrea8yB3.2.2 Sheep

been discussed in previous sections. Intensive sheep farming in Zone 3 is the most profit-

5.3.2 Livestock able. If one, however, compares only extensive sheep

The private and economic profitability of beef for théarmlng, Zone 1 has the highest private and economic
Eeturns to land and water, followed by Zone 6. The

different zones derived in Chapter 4 are shown in

Table 5.5. The positive private profitability in all re_negatlve NPE's and lower than one (1.0) EPR's con-

gions is an indication of the profitability of beef proflrm the policy distortions in the sheep industry. These
. . ; are, however, small.
ductivity. This would suggest expansion, unless the

farming area can not be expanded or substitute lives

stock products are more privately competitive. 54 THE DOMESTIC RESOURCE
5.3.2.1 Beef Cattle COST ANALYSIS

Zone 3 shows the highest private profitability for com-
mercial beef production, followed by Zones 1 and $Vhen systems are compared for relative efficiency, the
Small-scale beef production in Zone 5 has the highelsimestic resource cost ratio (DRC), serves as a proxy
private profitability. Both commercial and small-scaleneasure for social profits. If the ratio equals one (1.0),
beef production show positive economic profitabilitthen its analogous profitability measure equals zero
in all the zones. Economic profitability for commer¢0). Minimizing the DRC is thus equivalent to
cial beef producers in Zone 1 producers is the highastaximizing social profits, implying that the lower
followed by Zone 3. The fact that economic profitabithe DRC gets, the higher the comparative advan-
ity is higher than private profitability in all zones is atage in producing that commodity.

indication of market distortions (effective taxation of

In this section, the comparative advantage of one
producers).

product over another was calculated by using the re-
The reigning policy distortions prevailing in thesource cost ratio (RCR). This method of calculation

beef market are confirmed by the negative sign of thas already been discussed in Chapter 3. RCRs were

NPE measure, as well as the lower that unity valueazlculated for each agro-economical zone derived in

the EPR. Thus, policies influencing the beef sector @hapter 4.

South Africa influenced prqducer prices of beef farm- Since land and water are the limiting factors of

ers negatively. The floor price system operated by the

: ) ) I[])roduction in South Africa, net social returns to land
Meat Board also contributed to market distortions, and
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Table 5.7: Resource Cost Ratios for Different Field Crops in Zone 3

Maize Maize Wheat Potatoes Sunflowers Cotton
(export) (imp. subst.)
Dry Irr. Dry Irr. Dry Irr. Dry Irr. Dry Irr. Dry
RCR - Including Potatoes*
48.47 3472 1798 7.87 16.04 7.01 293 042 1567 790 6.24
RCR - Exchange Potatoes*
6.61 510 245 1.6 212 106 049 0.26 209 112 094
RCR - Including Potatoes**
55.43 56.52 1861 823 1571 735 290 027 1545 7.80 6.48
RCR - Excluding Potatoes**
7.10 791 233 1.15 193 1.06 047 0.27 192 105 0.95
Notes: * Input prices not adjusted for exchange rate
** |nput prices adjusted for exchange rate

and water in the best production alternative were usétl) Zone 1

to determine the opportunity cost of producing altern'ﬁl'rom Table 5.6 it is evident that potatoes have a com-

tive crops. parative advantage over wheat. This was to be ex-
5.4.1 Field Crops pected, since potatoes are irrigated whereas wheat is
cultivated under dryland conditions. It must, however,
be remembered that wheat is the main field crop pro-
The first set of calculated RCRs in each zone in thgced in Zone 1, mainly due to climate and physical
subsequent tables does not account for the differemgetors, which favor the production of wheat over
in the private and economic value of the Rand on inpsther field crops. Potatoes are only found in certain ar-
prices. The reason for this can be derived from thgs, and therefore potatoes cannot be really be re-

fact that changes in the exchange rate have a laggagtied as a substitute for wheat production.
effect on input prices (see Liebenberg, 1990). The

second set of RCRs does, however, account for the Horticultural crops, such as apples, pears and

difference between the private and economic valuetca)lpIe grapes, are not included in this study, but may

the Rand on input costs prove to have a comparative advantage over wheat and

5.4.1.1 Commercial Farming

Table 5.8: Resource Cost Ratios for Different Field Crops in Zone 4

Maize Maize Cotton Wheat

(export)  (imp. subst)

Irrigation  Irrigation Irrigation Irrigation
RCR*

20.38 1.96 0.90 1.16
RCR**

115.05 2.07 0.89 1.19

Notes: * Input prices not adjusted for exchange rate
b Input prices adjusted for exchange rate
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Table 5.9: Resource Cost Ratios for Different Field Crops in Zone 5

Wheat Maize Sorghum Soyabeans  Cotton
(imp.
subst.)
Dry Irr. Dry Irr. Dry Irr. Dry Irr. Dry Irr.
RCR*
3.27 083 279 205 145 121 330 122 171 124
RCR**
3.42 084 297 2.20 141 124 342 121 1.64 1.23
Notes:  *Input prices not adjusted for exchange rate
** |nput prices adjusted for exchange rate

potatoes. Note, however, that these horticultural cromsd one where potatoes are included. The results
are bounded to specific areas within Zone 1. show that all options, other than cotton under irriga-
(2) Zone 3 tion, are inefficient. The dominance of cotton over irri-
gated wheat is, however, weak when the small margin
Table 5.7 shows the RCRs for the different crops cdf efficiency between the RCR of 0.94 for cotton (irri-

tivated in Zone 3. Maize, wheat, potatoes, sunflowgated) and 1.06 for wheat (irrigated) is considered.
and cotton are all competing for the available land and

water. The RCR for potatoes under irrigation shows its The effect of the exchange rate of the Rand

dominance over the other crops. It must, however, B ainst the US Dollar on input prices has not signifi-

remembered that the cultivation of potatoes is Iimitecd”mtIy influenced the RCRs calculated. This may be

because of its high demand for labor, as well as duea%rlbuted to the fact that the effect of a depreciation of

climate and physical factors. It was therefore decidg}Je Rand is a lagged one, whilst the effect of a depre-

to calculate the RCRs for the different crops again t():)|/at|on of the Rand influences the price of imported

. . agricultural products immediately.
using two scenarios, one where potatoes are exclu

Table 5.10: Resource Cost Ratio for Different Field Crops in Zone 6

Maize Maize Wheat Pota- Tobac- Sun- Sor- Soya-
(export) (import) toes co flower ghum  beans
Dry Irr. Dry Irr Dry Irr Dry Irr Dry Irr Dry Irr.

RCR - including tobacco and potatoes*

19.12  19.09 758 308 516 368 175 066 485 477 526 548
RCR- including potatoes and excluding tobacco*

9.63 10.10 382 163 255 198 069 066 241 238 275 287
RCR- excluding potatoes and tobacco

4.13 4.89 217 079 141 124 069 052 135 134 166 1.73
RCR - including tobacco and potatoes**

2101 28.84 749 306 488 383 192 063 466 454 531 581
RCR- including potatoes and excluding tobacco**

9.06 13.37 323 142 205 183 078 063 198 193 243 266
RCR- excluding potatoes and tobacco**

4.78 7.83 213 083 131 131 078 054 129 126 168 184

60



Table 5.11: RCRs for Small-scale Farming

Item Zone 3 Zone 6
Smallholder  Subsistence  Smallholder  Subsistence
RCR* 3.87 0.26 3.96 0.25
RCR** 4.15 0.37 4.19 0.24

Note:  * Input prices not adjusted for exchange rate
** |nput prices adjusted for exchange rate

(3) Zone 4 RCRs show that irrigated crops dominate dryland
Rrops. This is reflected in the large difference between

Three crops were investigated in Zone 4, namet%, RCRS of the irrigated d the drvland
maize, cotton and wheat. All three crops are cultivatedt s o the lrigated crops and [he dryland crops.

under irrigation. Therefore, it is important to note thgihe availability of water thus plays a crucial role in the

the cultivation of these crops is limited to the availabiﬁj-ommmce of one cultivation practice over another.

ity of irrigation water.The RCRs in Table 5.8 indicateThe dominance of irrigated wheat over irrigated sor-

that cotton dominates maize and wheat production, gul}um, sqybeans and §otton IS relatlvely wegk. This is
. . reflected in the small difference in the respective RCRs
that the dominance is weak.

that were calculated.
As in Zone 3, the exchange rate of the Rand

against the US Dollar did not influence the dominance The different field crops in Zone 5 also proved to

of cotton over the other products. A further reason f8? insensitive to the Rand/Dollar exchange rate on in-

this is the fact that the input combination of the diffe#2Uts used to cultivate the different crops. In some

ent crops does not differ much, although the differeftc>" the RCRs moved closer to unity and in other

. gases the RCRs worsened. This is a direct effect of
crops do not use the same type of inputs as those thga ) i i
e different usage of inputs, but again the changes in the
fall within the same category.

RCRs are marginal.

(5) Zone 6

In Zone 5, wheat, sorghum, soybeans and cotton are

competing for resources. Table 5.9 shows the calc-Lh-e calculated RCRs for Zone 6 are shown in Table

lated RCRs for the different crops in Zone 5. 5.10. When the opportunity cost_ of land and vyater is
used to produce the most profitable alternative (to-
Table 5.9 shows that wheat under irrigation domyacco), all other options are inefficient.

nates all the other crops. Further investigation of the

Table 5.12: Resource Cost Ratios for Beef Cattle

(4) Zone 5

Zone 1 Zone 3 Zone 4 Zone 5 Zone 6

Commer- Commer- Small Commer- Small Commer- Small Commer-

cial cial scale cial scale cial scale cia |
RCR*

0.99 1.01 1.70 3.15 3.84 1.11 1.88 2.89
RCR**

0.98 1.01 1.69 3.30 3.79 1.14 1.94 2.95

Notes: * Input prices not adjusted for exchange rate
** |nput prices adjusted for exchange rate
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Table 5.13: Resource Cost Ratios for Sheep in Different Zones

Iltem Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6
extensive extensive semi- extensive extensive extensive extensive

extensive
RCR* 1.12 4,59 0.89 2.58 6.00 5.54 1.93
RCR* extensive 0.58 4,05 0.52 2.29 5.30 2.25 1.72
RCR** 1.11 4,53 0.90 2.57 5.94 251 1.93
RCR** extensive 0.58 4.04 0.53 2.30 5.30 2.24 1.73

Notes:  *Input prices not adjusted for exchange rate

The production of tobacco is, however, very lim5.4.1.2 Small-Scale Farming

ited because of climate and biological factors, ThlPhe RCR results in Table 5.11 show that subsistence

RCRs were again also calculated after omitting t%irming has a comparative advantage over smallholder

bacco from the equation. This time, potatoes provedfg%ming. They also illustrate the need and social ben-

be the most efficient crop, but to reasons already Mt of supporting subsistence farmers. Smallholder

tioned, the production of potatoes is also limited. H:Elrmers produce maize to generate income for the pur-
was therefore necessary to calculate another set ﬁ)f . T
RCRS for 7 6 wh both th git chase of other consumables to improve their liveli-

s for zone & where bo €€ commOdIlies 45,4, subsistence farmers on the other hand produce

omitted. When tobacco and potatoes are both omitted. . . .
maize for consumption since there is no other revenue

from the equation, maize that serves as import substi-
) . source to purchase food and other consumables
tute, is the most efficient crop. The RCRs for wheat
(dryland and irrigation) and sunflowers (dryland) are-4.2 Livestock
marginally higher than the RCR for sorghum (irriga(l) Beef

tion). Sunflower is the most efficient crop under dry-
land conditions. Table 5.12 shows the RCRs for beef in different re-

_ o _ ~ gions. Zone 1 has a comparative advantage over the
The increase in input prices due to depreciation @fher regions. Its dominance is, however, small com-

the Rand/Dollar exchange rate again influenced thgreq 1o Zone 3. If one take into account that Zone 3 is
RCRs only marginally. This is an indication that the efjoser to the largest consumption area of beef
fect of a rise in input costs due to a depreciation of tf@auteng Province), it can be concluded that beef that
Rand is basically uniform over the range of produci§ peing produced in Zone 3 will be more competitive

investigated. in Gauteng than beef being produced in Zone 1.

Table 5.14: The Effect of the Cost of Land and Water on Efficiency in Zone 1

Description Wheat Potatoes
Dryland Irrigation
RCR (from section 5.4) 7.47 0.52
RCR 6.6 0.59
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Table 5.15: The Effect of the Cost of Land and Water on Efficiency in Zone 3

Description Maize Wheat Potatoes Sunflower Cotton
Dry Irr Dry Irr Dry Irr Dry Irr Irr

RCR

(section 5.4) 233 115 193 106 047 027 192 105 0.95

RCR 165 191 134 166 036 034 134 083 215

Table 5.16: The Effect of the Cost of Land and Water on Efficiency in Zone 4

Description Maize Cotton Wheat
Irrigation Irrigation Irrigation

RCR

(from section 5.4) 2.07 0.89 1.19

RCR 2.07 0.83 1.28

The RCRs for the different zones change margi(2) Sheep

ally if the input costs are adjusted with the economjfn:abIe 5.13 shows the RCRs for sheep production in

exchange rate. The difference in the magnitude B?fferent regions. Semi-extensive sheep farming in

which the RCRs increase can be attributed to the f%ct .
, o . Z0ne 3 has a comparative advantage over the other re-
that there are differences in input use between region

i , ) g%ns. If only extensive sheep farming is compared
and that different inputs are not affected in the sa

i P8ne 1, it has a comparative advantage over the other
way by changes in the exchange rate. The larger Frée.

change in the RCR in a specific region, the more sensi- ons-

tive that region is to changes in the exchange rate. In- As was the case for beef, the RCRs change
teresting to note is that the more extensive the regigen the input costs are adjusted with the eco-
the more sensitive the RCR is for changes in the é}@mic exchange rate. These changes are, however,
change rate. only marginal.

Table 5.17: The Effect of the Cost of Land and Water on Efficiency in Zone 5

Description Maize Wheat Sorghum Soyabeans Cotton

Dry Irr Dry Irr Dry Irr Dry Irr Dry Irr
RCR
(from section5.4) 297 220 342 084 141 124 342 121 164 1.23
RCR 215 272 232 115 078 147 236 127 124 169

Table 5.18: The Effect of the Cost of Land and Water on Efficiency in Zone 6

Description Maize Wheat Pot- Tobac- Sun- Sorg- Soyabeans
atoes co flower hum
Dry lrr Dry Irr Dry Irr Dry Dry Dry Irr
RCR
(section 5.4) 2,13 083 1,31 1,31 0,78 0,54 129 126 168 1,84
RCR 1,70 1,05 1,18 1,37 0,69 0,72 1,02 098 139 299
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5.5 THE EEFECT OF LAND AND tion production. This is the case in Zones 5 and 6,

WATER PRICES ON EFEICIENCY Where sorghum (dryland) now has a comparative ad-
RATIOS vantage in contrast with irrigation production that had

a comparative advantage.

. The results in Table 5.15 show that the intensity of
Until now, the net returns to land and water served as

. water use causes one crop to lose its comparative ad-
proxy for comparative advantage. The reason for this L
. vantage to another crop (cotton irrigation to sunflower
is that land and water are two of the scarcest resources . . . L
. . o . Irrigation). The increase in the price of irrigation land
in South Africa, and the aim is to maximize returns to

. caused all the irrigated crops to be less competitive
these two resources. It is, however, also necessary to . . . .
. han in the original scenario. The effect of changes in
determine the effect of land and water on returns to . .

: . . . water cost is also evident from Table 5.15.

management since production decisions lie with man-
agement. This implies that management will also con- Since all the crops in Zone 4 are irrigated, no com-
sider the cost of land and water when making produgarison can be made with regard to dryland production
tion decisions. In this section, comparative advantageactices. Itis, however, clear that changes in land and
with management as proxy for comparative advantagater prices will influence the efficiency of production

was calculated. It is, however, important to note thiétZone 4 (Table 5.16).

management is assumed to be the same across a”TabIes 5.17 and 5.18 show that, due to an increase in
ZONes. the cost of production of irrigated crops, dryland pro-

This section presents the results on the effect dfction of sorghum took over the comparative advantage.
the cost of land and water on efficiency levels in difn Zone 5, sorghum production is now more efficient
ferent zones. Results of the CEA analysis are showrilian wheat production (irrigation) and in Zone 6, sor-
Tables 5.14 to 5.18. Since the effect of changes in glgum production is more efficient than maize produc-
exchange rate on input cost was calculated above, th® (irrigation). The additional capital investment on ir-
section ircorporates those changes from the stafigation land furthermore strengthens dryland produc-
Maize was, furthermore, regarded as an import subdign comparative advantage relative to that of irrigated
tute in this section. land.

In all the zones dryland production has become Insummary, the above analyses show the following
more competitive in relation to irrigation, mainly begeneral results:

cause of the cost of water (compare rows 1 and ). \yater cost will influence the competitiveness of

For example, dryland maize production now has a gy jang production in relation to irrigation pro-
comparative advantage over irrigated maize in Zone 3.y ction:

In Zone 1 wheat production (dryland) still does not . _
have a comparative advantage over potato productidn The am.o.unt of water used V\.II|| in future influence the
(irrigation), but the gap between the RCR’s have de- COompetitiveness of production;

crop will also influence its comparative advantage sta- pe more advantageous than irrigation production
tus. In Zone 3 sunflower (irrigation) now has a com-  practices; and

parative advantage, whereas cotton (irrigation) previ-
ously had a comparative advantage over other crops
produced in Zone 3. In some instances dryland pro-
duction now has a comparative advantage over irriga-

The intensity of water use may cause one crop to
lose its comparative advantage to another crop.
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56 CONCLUSIONS industries. For example, Jooste (1996) has shown that
since abolishment of the compulsory auction markets
and controlled marketing of red meat slaughter, distri-
5.6.1 General bution patterns of beef started to change. The struc-

Different factors contributed to market distortiongural adjustment process should, however, not be iso-
within South African agriculture. These distortion?t?d at farming level, k_)Ut must expand _throughout the
caused scarce resources to be used sub-optimally. ggricultural economy, €. structural adjl_Jstment mu_st
though it is not the aim of this study to quantify th@ISO take place on t.he input and outputgdgs. The high
welfare effect of the non-optimal use of scarce r!ae_vel of concentration on the output S|dg in .dlfferer_n
sources, it can be concluded that the non-optimal dggusfmes, S_UCh as _th? red meat and grains indusiries,
of resources had a negative effect on the welfare BAN impediment within an open economy.

farmers. This is clearly illustrated by the larger eco- For farmers to utilize their scarce resources more
nomic returns than private returns in Table 5.4. Whitsptimally, they must be guided by comparative advan-
the NPE and EPR results in Table 5.5 indicate the exges that exist between regions. This is especially
istence of market distortions in the market for thienportantin the light of the liberalization process that is
products investigated. taking place in the world market for agricultural prod-
ycts. South African producers will have to compete on
the global market in order to ensure their sustainability
in future.

Three main factors contributed to the market di
tortions observed in this chapter, namely:

« distortions in product prices, mainly due to the

statutory powers of the different Marketing The DRC methodology was used in this study to de-

termine the comparative advantages of different prod-

Boards; o )
ucts in different zones. The comparative advantages need
- the exchange rate; and to be exploited by farmers and the right incentives need
« tariffs and subsidies levied on inputs. to be given by government to farmers to pursue this ad-

_ . vantage. The comparative advantages calculated are
The first two of these contributed the most t0 digy,5e on the returns to land and water. This essentially

tortions in the market, whilst the latter’s contributiorrlneans that policies such as the new Water Act will have a
amounted to less than 15 percent. This has importgag,re impact on the usage of water. This will indi-

implications for policy makers. Clearly, the implego .y influence the utilization of other scarce re-

'mentation' of the .new Markgting Act (Act .47 0f 19964, ;rces. Government policies must be evaluated against
Is a step in the right direction.  Under this act all thgiq packground, i.e. the effect of such policies must be
statutory Marketing Boards are to be abolished durifge 5 red against the effect that it will have on the utili-
1997. Taking into account the results in this Chapt‘i%tion of scarce resources. In Zones 1, 3, 4, 5 and 6,
the vyelfar.e of farmers will i.n.crease as private and ec(9'0ps under irrigation have comparative advantages over
nomic prices of commodities move closer 10 €ager crops cultivated in those zones. Increasing the cost

other. In other words, as farmers use their scare geg e may have an influence on the comparative advan-
sources more efficiently, returns to their mvestmenggge a crop may hold

will increase. If the linkages of agriculture with the

rest of the economy are taken into account, the welfare It is also important to take into account the cli-
of the whole population will increase. mate, biological and physical constraint in each zone

. ~ when evaluating comparative advantages for different
For this, however, to take place, structural adjusfgnes A crop may have a comparative advantage over
ment of _the agricultural ecqnomy will have to takSther crops, but due to climate, biological and physical
place. Signs of structural adjustments are already Vigqtraints can not be produced throughout that zone.
ible since the deregulation process started in diﬁer‘?ﬂtthis instants the second best option must be fokhti
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The distance from markets must also be considerety value. The change in production patterns that can
Transport cost plays an increasingly important role e expected if the latter is implemented will differ be-
the competitiveness of agricultural producers. Prtween regions. It may be relatively easy to substitute
ducers may have comparative advantage in producseasonal crops with each other, but this will not be the
a product in a specific region, but due to transparase with long-term crops, such as sub-tropical fruits
costs it may not be profitable to produce that crop. . dihd citrus.
is a well known fact that South Africa has superior in- . . e . ,
i X When implementing water tariffs inclusive of its
frastructure over other sub-Saharan Africa countries

Scarcity value, one should also consider the capital in-

but it is still more expensive to transport a ton of Whe\%stment made in irrigation agriculture together with

from the Western Cape to Gauteng than it is to trar%ﬁ-e greater price risk due to liberalization and deregula-

port a ton of wheat from the United States to Gauter{%n' These policies should therefore be evaluated in

This means that sectors other than the agricultural S broader framework of the internationalization of

tor may cause resources in agriculture not to be used. . .
agriculture, taking into account domestic resource en-

efficiently. Policy makers need to consider this Wheé]owments If policies regarding water and land do not
revising or implementing policies. take these factors into account, it may be detrimental
Due the newly found position in the world marketo the economy as a whole, i.e. the effect on the bal-
for agricultural products and the deregulation proceasce of payments and Gross Domestic Product must
currently underway in South Africa, world prices obe accounted for. Policy makers must take into ac-
agricultural products will have a large influence ooount the forward and backward linkages of agricul-
prices received by domestic producers. Exchange ratee with the rest of the economy as well as the agri-
policies are very important policy measures used bulture employment multiplier.
governments to influence their economies. This és.6.3

) ) Qher Issues
clearly also the case in South Africa.

Other factors that should be considered are the de-

mand and supply forces domestically and internation-
Policies regarding land and water will have a major ially. Although a crop may hold a comparative advan-
fluence on the comparative advantage South Afritage over other crops, unlimited production will cause
may hold over the production of agricultural producirices to drop and thus erode its comparative advan-
in other countries. These policies should be considge. The balance between supply and demand and the
ered against this background. Not only will policies cassociation with comparative advantage is not clear.
land and water influence comparative advantage Béie development of a general equilibrium model that
tween countries, but also between regions in Soufitorporate resource endowments and supply and de-
Africa. One should expect changes in resource useniénd forces is necessary to get a more clear under-
water tariffs in South Africa are inclusive of its scarstanding of these forces. Such a model will give policy

makers the tools to base policies on.

5.6.2 Land and Water
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6. Sensitivity Analysis

6.1 INTRODUCTION a crop relative to another was calculated by changing the
economic price and yield of that crop with all other fac-
tors at constant levels.

The deregulation process in the domestic agricultural
market and the opening up of the international trade
arena due to world trade liberalisation under the aL%—2
pices of the World Trade Organization (WTO) will
bring about changes in the agricultural economic

structure of South Africa. Or?e_ will .expect prO(.juctiog.zl1 Economic Efficiency of Field Crops with
patterns to become more efficient in order to |ncrea§%3pect to Changes in Price

competitiveness. This can, however, only be achieved '
if producers adhere to comparative advantage prifaPle 6.1 shows the threshold price and percentage

ciples. Freer trade with the rest of the world entaff§iange in the economic price for different crops in dif-

that domestic commodity prices will be derived frorferent regions at current yield levels to become effi-

the international prices of these agricultural commodiient. The results include a depreciation of 10 percent
ties. This will influence the economic efficiency of the Rand/Dollar exchange réate.

different production systems in South Africa. In Zone 3, the import price of sunflower (irrigated)

In Chapter 5, the exchange rate was identified a§@s to be higher than $281.93 per ton (at current
major factor explaining the difference between privaddelds) to become efficient. This represents a 21 per-
and economic costs and benefits. Input costs only c&§Nt increase in the import price. The import price of
tributed marginally to distortions in the market. Therops produced under dry land conditions, other than
effects of changes in the exchange rate on input cd&@§on, must be more than double to become efficient
were subsequently tested. Since the effect of the 8kZone 3. In Zone 4, the import price of maize (irriga-
change rate on input costs only take place over timeti@§) will have to increase by 78 percent or to $185 per
few inputs are directly imported, producers have tini@n at current yield levels to become efficient. The
to adjust to changes in input costs, resulting in a smg@me applies to maize produced under dryland condi-

effect over time. The assumption underlying this fons in Zone 5.

that producers do plan and adjust their production ac- paize as an export crop was not included in the
cording to changes in input costs. analysis, due to its large comparative disadvantage to

The economic efficiency of one crop relative t@ther crops in Table 6.1. It must also be noted that if
another will also be influenced by relative changes i€ depreciation of the Rand is taken into account, an-
output prices. As was mentioned, output prices will, gther 10 percent must be added to the threshold price.
the future, be a function of international prices, whidror example, the import price of sumiters (irrigated)
is expected to increase due to world trade liberaliZ8-Zone 3 will have to increase by 31 percent if the
tion. The RCRs were recalculated for different levels
of international prices or relative commodity prices t9 The value of he Rand against the US Dollar was decreased by
that commodity which has a comparative advantage in 41 cents, thus from R4.08 per Dollar to R4.49 per Dollar.
a specific zone. The sensitivity of RCRs to changing Theeffect of a depreciation of the Rand willinfluence product

ield | lculated. Th ic effici f prices immediately affecting farmers’ returns over the short
yields was also calculated. € economic efficiency o run. Farmers are, however, due to the nature of farming, not

able to respond immediately to such changes.

SENSITIVITY ANALYSIS FOR
FIELD CROPS
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Table 6.1: Change Needed in Price to Reach the Economic Efficiency Range

Item Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6
Percentage change in price needed to reach the efficiency range
Maize - dryland* M 78%
Maize - irrigation* 20% 78% 42% XXX
Wheat - dryland A 48%
Wheat - irrigation 10% 22% XXX 18%
Sunflower - dryland e 46%
Sunflower - irrigation 21%
Sorghum - dryland 38%
Sorghum - irrigation 16% 40%
Soybeans - dryland M 55%
Soybeans - irrigation 14% 40%
Cotton - dryland XXX XXX 50%
Cotton - irrigation 12%
Threshold price ($/ton)
Maize - dryland* M 185.12
Maize - irrigation* 124.8 185 147.68 XXX
Wheat - dryland M 232.36
Wheat - irrigation 172.7 191.54 185.26
Sunflower - dryland M 340.18
Sunflower - irrigation 281.93
Sorghum - dryland 144.90
Sorghum - irrigation 121.80 147
Soybeans - dryland M 353.4
Soybeans - irrigation 259.92 319.2
Cotton - dryland XXX 2.66 c/kg
Cotton - irrigation XXX 2.02 c/kg
Notes: * maize regarded as import substitute
N more than double
XXX crop with the comparative advantage (as calculated in Chapter 5)

depreciation of the Rand is not accounted for. Itis thegated maize yields in Zone 3 need to rise from current
fore clear that the exchange rate plays a major roleléwels by 15 percent; irrigated wheat by seven percent;
determining the efficiency range of products in Sousunflower (dryland) by 90 percent; and irrigated sun-
Africa. flower by 14 percent. The yield of maize and wheat
that is irrigated in Zone 4 has to increase by 65 percent
and 17 percent, respectively, to become efficient.

6.2.2. The Threshold Yield for Production
Efficiency

In Table 6.2, threshold yields for different products in In Sc:cu;r; Alrica, tlt IS unlge?l|s;|<:7€t)ot expect ahn ";'
different zones are presented. The threshold yield w WAS2Se 0 percentin yield to ons per hectare

calculated by keeping the economic price constant Pr dryland maize as shown in Table 6.2 for Zone 5.

Ihe increases shown in Table 6.2 must therefore be
determine the change in yield required for a crop [0

interpreted carefully. It must furthermore be remem-
become efficient.

bered that the 10 percent depreciation of the Rand is
The results from the sensitivity analysis in Tablgiso reflected in the threshold yields in Table 6.2. If

6.2 show that to be able to compete with dryland c@ke Rand does not depreciate with 10 percent, as was
ton at the economic price calculated in Chapter 5, irri-
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Table 6.2: Threshold Yield of Different Crops in South Africa to Become Efficient

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6
Percentage change in yield per hectare needed to reach the efficiency range
Maize - dryland* A 75
Maize - irrigation* 15% 65% 41% XXX
Wheat - dryland A 37%
Wheat - irrigation 7% 17% XXX 14%
Sunflower - dryland 90% 30%
Sunflower - irrigation 14%
Sorghum - dryland 30%
Sorghum - irrigation 12% 30%
Soybeans - dryland M 40%
Soybeans - irrigation 12% 32%
Cotton - dryland XXX 45%
Cotton - irrigation XXX 9%
Threshold yield (t/ha)
Maize - dryland* M 8.75
Maize - irrigation* 8.63 9.9 11.28 XXX
Wheat - dryland M 2.46
Wheat - irrigation 5.83 5.85 XXX 5.13
Sunflower - dryland 1.9 1.56
Sunflower - irrigation 2.28
Sorghum - dryland 6.50
Sorghum - irrigation 8.96 3.90
Soybeans - dryland N 2.37
Soybeans - irrigation 3.92 3.17
Cotton - dryland 2,175kg/ha
Cotton - irrigation XXX 3,270kg/ha
Notes: * maize regarded as import substitute
N more than double
XXX crop with the comparative advantage (as calculated in Chapter 5)

the case in this particular analysis, the required threshtddand and water are shown in Rows 2 to 4 in Tables 6.3 to

yields would have been higher. 6.7:
6.2.3 The Effect of Land and Water Prices on * Although irrigated land is more productive than
Efficiency Ratios dryland, the premium paid for the use of irrigated

land will influence its comparative advantage over
dryland. In order to test the sensitivity of the

RCRs to changes in the price of irrigated land,
rental values for irrigated land was increased by a
factor of 10 percent. This factor also reflects the
extra capital investment that is made on irrigated
land, such as irrigation equipment and canals.

In Sections 6.2.1 and 6.2.2, the net returns to land and
water served as proxy for comparative advantage. In

this section comparative advantage with management
as proxy for comparative advantage was calculated. It

is, again, important to note that management is as-

sumed to be the same across all zones (similar to Sec-
tion 5.5).

Since the shadow price of water may vary across

This section presents the results on the effect of the ) i
zones, it was adjusted by 10 percent (both

cost of land and water on efficiency levels in different
zones. The results of the sensitivity analysis with regard
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Table 6.3: The Effect of the Cost of Land and Water on Efficiency in Zone 1

Description Wheat Potatoes
Dryland Irrigation
RCR (Section 5.5) 6.60 0.59
RCR: Increase in land price 5.45 0.67
RCR: Increase in water price 5.37 0.68
RCR: Decrease in water price 5.53 0.66

Table 6.4: The Effect of the Cost of Land and Water on Efficiency in Zone 3

Description Maize Wheat Potatoes Sunflower Cotton
Dry lrr Dry Irr Dry lrr Dry lrr Irr
RCR (section 5.5) 165 191 134 166 036 034 134 0.83 2.15
RCR: Increase in land price 140 191 112 166 033 034 113 0.93 2.15
RCR: Increase in water price 161 199 131 172 036 035 131 084 2.27
RCR: Decrease in water price 169 183 138 159 037 033 138 081 2.03

Table 6.5: The Effect of the Cost of Land and Water on Efficiency in Zone 4

Description Maize Cotton Wheat
Irrigation Irrigation Irrigation
RCR (section 5.5) 2.07 0.83 1.28
RCR: Increase in land price 2.07 0.83 1.28
RCR: Increase in water price 2.07 0.84 1.29
RCR:Decrease in water price 2.07 0.82 1.27

Table 6.6: The Effect of the Cost of Land and Water on Efficiency in Zone 5

Description Maize Wheat Sorghum Soybeans Cotton

Dry Irr Dry Irr Dry Irr Dry Irr Dry Irr
RCR 215 272 232 115 078 147 236 127 124 169
(section 5.5)
RCR;: 215 328 232 142 078 180 236 163 124 194
Increase in land price
RCR: 215 282 232 119 078 152 236 131 124 1.76
Increase in water price
RCR;: 215 262 232 111 078 142 236 124 124 163
Decrease in water price
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Table 6.7: The Effect of the Cost of Land and Water on Efficiency in Zone 6

Description Maize Wheat Pota- Tobac- Sun- Sorg- Soybeans
toes co flower hum

Dry Irr Dry Irr Dry Irr Dry Dry Dry Irr
RCR 170 105 118 137 069 072 1.02 098 139 299
(sedtion 5.5)
RCR: 170 120 118 155 069 076 102 098 139 328
Increase in land price
RCR: 170 107 118 139 069 074 102 098 139 312
Increase in water price
RCR: 170 103 118 134 069 070 102 098 139 285
Increase in water price

upwards and downwards) to reflect the sensitivity The effect of exchange rate policies should be
of the RCRs to changes in the price of water. carefully considered since it will influence the com-

petitiveness of the South African agriculture and the
contribution of agriculture to the GDP. Due to eco-

The sensitivity analysis for field crops, without acnhomic factors mentioned in Chapter 3, one would ex-
counting for water and land prices and policies, in difect the exchange rate to depreciate further in the fu-
ferent zones have shown that: ture. The rate of such depreciation will depend largely

. exchange rate policies will influence the compar&" foreign investment in South Africa. Intervention by

tive advantage of field crops in South Africa; antire Reserve Bank of South Africa to support the value
of the Rand, could influence agriculture negatively.

* crops that are irrigated become efficiepj[ fast@§ne must also consider the other side of the coin,
than crops produced under dryland conditions. namely what affect a further depreciation in the ex-

change rate will have on the rest of the economy. The

6.2.4 Conclusion

Table 6.8: Efficiency Ranges for Beef in Different Zones

Zone l Zone 2 Zone 3 Zoned Zone 5 Zone 6
Com Com Small Com Small Com Small Com
scale scale scale
Percentage change in price (R/kg)
6-7% XXX 60% m m 6% 46-47% ™
Increase necessary in the number of cattle
6 XXX 335 1,040 1,095 20 52 771
Ha per LSU
6.44 XXX 4.41 3.51 3.38 3.13 2.55 1.96
(7 @) (13) 13) (3.64) (3.64) (7)
Notes: " More than double
XXX Zone with the comparative advantage (as calculated in Chapter 5)
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Table 6.9: Efficiency Ranges for Sheep in Different Zones

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6

Percentage change in price (R/kg)

XXX M 85% N N 60%

Increase necessary in the number of sheep

XXX >5000 1,645 2,071 3,780 1,114

Ha per SSU

XXX 0.41 0.43 0.43 0.56 0.43
(2.23) (1.02) (0.99) (2.22) (0.76)

Notes: "M more than double
XXX zone with the comparative advantage (as calculated in Chapter 5)

determination of such affects does, however, fall beal resource degradation that is not sustainable. Table
yond the scope of this study. 6.3 furthermore shows that if farmers in, for example,
Zone 6 can become efficient by reducing the number
of hectares per livestock unit to approximately two
from seven, thus enabling them to increase the number
of cattle on the original area.

6.3  SENSITIVITY ANALYSIS FOR
LIVESTOCK PRODUCTS

Due to the RCR'’s linear and static nature, the
6.3.1 Sensitivity Analysis for Beef competitiveness of beef among regions is not shown.

The results of the sensitivity analysis for beef are shoWiS €ntails that the narrow margin of economic effi-
in Table 6.8. The efficiency ranges of beef productidi€ncy between Zones 1 and 3 must be evaluated

systems in Zones 1, 4, 5 and 6 were calculated relativé{gin a trade context, since the transport differential
Zone 3. between Zone 1 and Zone 3 relative to South Africa’s

largest consumer market (Gauteng Province) will in-
The price of beefin Zones 1 and 5 has to rise by oplja55e the economic efficiency margin.
6 to 7 percent to become efficient at current off-take

rates. It shows that beefin Zone 3 only has a narrow my3-2 ~ Sensitivity Analysis for Sheep
gin of economic efficiency and dominance over beef beable 6.9 shows the efficiency ranges for sheep (ex-
ing produced in Zones 1 and 5. tensive) in different regions. The price of sheep has to

Farmers can also increase the number of cattlef With 85 percent and 60 percent, respectively, in
their farms to increase efficiency if all other factors ré=0n€s 3 and 6 to become efficient at current off-take
main constant, that is area used, price and off-take rdgdes. Irall the other zones, the price will have to double in
In Zone 1, farmers only have to increase cattle nu@fJer to become efficient in relation to Zone 1.
bers by six per farm to become efficient. This is in  The dominance of Zone 1 over other zones is further
stark contrast to commercial farmers in Zone 4, whigfemonstrated by the increase in the number of sheep
require an additional 1,040 cattle per farm to becomeeded if all other factors remain constant. This is, how-
competitive. In reality, however, the increase in thgser, seldom achieved since carrying capacity of land is
number of cattle is a function of the carrying capacifiked. The third column in Table 6.9 shows the reduction
of the land. An increase in the number of cattle pgrthe number of hectares per small stock unit needed to
hectare without supplying extra food will lead to natyacilitate the increase in sheep numbers up to the effi-

ciency range.
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7. Summary and Conclusions

71 INTRODUCTION Natal engaged in a project aimed at establishing enter-
prise data for small-scale farming. Macroeconomic

data with regard to exchange rates, producer price in-
South Africa is one of seven countries in the Southedexes, international prices and transport cost were ob-
African Development Community (SADC) participattained from the South African Reserve Bank, various

ing in the Research Program on Regional Agriculturiiternational publications, and private companies.

Trade and Changing Comparative Advantage iData used to determine the different agro-ecological
Southern Africa. Comparative economic advantagenes for South Africa used in this study were ob-

(CEA) analysis is the first step in generating informaained from various sources, including maps and GIS
tion and analysis that will inform and guide policy denformation generated by the Departments of Land-

sign in the region to exploit CEA and allocate rescape Architecture and also Soil Science at the Univer-
sources to their most productive uses. sity of Pretoria.

In order to keep the study manageable, and follow- The final report has the following outline: Chapter
ing the suggestions of the Steering Committee, it waprovides the introduction to the study. Chapter 2 pre-
decided to limit the analysis in the following mannesents a discussion of the South African agricultural
(1) Only certain products/commodities were selectedonomy and the different commodities to be exam-
for analysis, namely maize, wheat, potatoes, sunfloied. In Chapter 3, the methodology followed is ex-
ers, cotton, sorghum, soybeans, tobacco, beef and npldined. Different agro-ecological zones are deter-
ton. (2) Cultivation practices were limited to irrigatiomined in Chapter 4. In Chapter 5, the private and so-
and rain-fed (dryland) production for all the cropsial profitability, as well as domestic resource costs
while for beef and maize, large-scale and small-scg@RC), of different commaodities within different agro-
production systems were distinguished. (3) Data fetconomical zones are evaluated. Chapter 6 comprises
the 1994/95 production season were used for all budsensitivity analysis. Chapter 7 consists of a summary
gets and the subsequent analysis. And (4) South Afrinad conclusions.
was divided into only a limited number of agro-eco-

logical zones (six in total).
7.2 CONCLUSIONS
South Africa’s agricultural sector consists mainly

of commercial farming units. More than 80 percent of
all agricultural land is farmed commercially. Data oi.2.1 ~ General

the commercial farming segtor are gathered and pE’lﬁerent factors contributed to market distortions
cessed annually by the National Department of AQ{jjinin South African agriculture. These distortions
culture located in Pretoria. The data used for differe&;used scarce resources to be used sub-optimally. Al-
products in this study were mainly derived from the?ﬁough it is not the aim of this study to quantify the
sources. Cross verification of prices, yields, etc., WaSifare effect of the non-optimal use of scarce re-
done by means of information received from the difre§'ources, it can be concluded that the non-optimal use
ent agricultural Marketing Boards, consultants and '&F resources had a negative effect on the welfare of
gional extension officers. Only limited data on Subs'i‘f;eirmers. This is clearly illustrated by the larger eco-
tence farming areas available from publications. F%mic than private returns in for many commodities,

.this reason, t.he D.epartments _Of Agricultura! Ecqnorwh”e the NPE and EPR results indicate the existence
ics at the University of Pretoria and the University of
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of market distortions in the market for the producis taking place in the world market for agricultural

investigated. products. South African producers will have to com-
g_ete on the global market in order to ensure their
sustainability in future.

Three main factors contributed to the market di
tortions, namely:

» distortions in product prices, mainly due to the The DRC methodology was used in this study to

statutory powers of the different Marketingdetermme the comparative advantages of different

products in different zones. The comparative advan-

Boards; : L
tages need to be exploited by farmers and the right in-
* the exchange rate; and centives need to be given by government to farmers to
« tariffs and subsidies levied on inputs. pursue this. The comparative advantages calculated

' _ _are based on the returns to land and water. This essen-
The first two of these contributed the most 10 digly means that policies such as the new Water Act

tortions in the market, whilst the latter’s contributiogyiji have a definite impact on the usage of water. This
amounted to less than 15 percent. This has importgpf ingirectly influence the utilization of other scarce

implications for policy makers. Clearly, the impleregoyrces.  Government policies must be evaluated
mentation of the new Marketing Act (Act 47 of 1996) yqinst this background, i.e. the effect of such policies

is a step in the right direction. Under this act all the i he measured against the effect that it will have on
statutory Marketing Boards are to be abolished duriggs lization of scarce resources. In Zones 1, 3, 4, 5

1997. Taking into account the results in this chaptg,q 6, crops under irrigation have comparative advan-

welfare of farmers will increase as private and €Cyges over other crops cultivated in those zones. In-

nomic prices of commodities move close'r to eafheasing the cost of water may have an influence on the
other. In other words, as farmers use their scare E%'mparative advantage a crop may hold.

sources more efficiently, returns to their investments _ _ _
will increase. If the linkages of agriculture with the 't IS @lso important to take into account the cli-

rest of the economy are taken into account, the welf&R@te, biological and physical constraint in each zone
of the whole population will increase. when evaluating comparative advantages for different

zones. A crop may have a comparative advantage over

For this, however, to take place, structural adjugher crops, but due to climate, biological and physical
ment of the agricultural economy will have to takgynstraints can not be produced throughout that zone.
place. Signs of structural adjustments are already Vig-hjs instants the second best option must be identi-
ible since the deregulation process started in differgly The distance from markets must also be consid-
industries. For example, since abolishment of the cog},q. Transport cost plays an increasingly important
pulsory auction markets and controlled marketing gfje in the competitiveness of agricultural producers.
red meat slaughter, distribution patterns of beef starteghqcers may have comparative advantage in produc-
to change. The structural adjustment process shquEJ a product in a specific region, but due to transport
however, not be isolated at farming level, but must &55ts it may not be profitable to produce that crop. Itis
pand throughout the agricultural economy, i.e. Strug-ye|| known fact that South Africa has superior infra-
tural adjustment must also take place on the input agfl,cture over many sub-Saharan Africa countries, but
output sides. The high level of concentration on tiijs sl more expensive to transport a ton of wheat
output side in different industries, such as the red meaiy the Western Cape to Gauteng than it is to trans-
and grains industries, is an impediment within an 0pgRyt 4 ton of wheat from the United States to Gauteng.
economy. This means that sectors other than the agricultural sec-

For farmers to utilize their scarce resources moi@ may cause resources in agriculture not to be used
Optima”y, they must be gu|ded by Comparative advaﬂfﬁCiently. Policy makers need to consider this when
tages that exist between regions. This is especidlyising or implementing policies.
important in the light of the liberalization process that
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Due the newly found position in the world market dryland production practices may in some in-
for agricultural products and the deregulation process stances be more advantageous than irrigation pro-
currently underway in South Africa, world prices of duction practices; and
agricultural products will have a large influence on
prices received by domestic producers. Exchange rate
policies are very important policy measures used by
governments to influence their economies. This is When implementing water tariffs inclusive of its
clearly also the case in South Africa. scarcity value, one should also consider the capital in-
vestment made in irrigation agriculture together with
the greater price risk due to liberalization and deregu-
Policies regarding land and water will have a major infllation. These policies should therefore be evaluated in
ence on the comparative advantage South Africa mhg broader framework of the internationalization of
hold over the production of agricultural products in othagriculture, taking into account domestic resource en-
countries. These policies should be considered agaithsivments. If policies regarding water and land do not
this background. Not only will policies on land and wateake these factors into account, it may be detrimental to
influence comparative advantage between countries, thé economy as a whole, i.e. the effect on the balance
also between regions in South Africa. One should expettipayments and Gross Domestic Product must be ac-
changes in resource use if water tariffs in South Africeaunted for. Policy makers must take into account the
are inclusive of its scarcity value. The change in proddforward and backward linkages of agriculture with the
tion patterns that can be expected if the latter is implest of the economy as well as the agriculture employ-
mented will differ between regions. It may be relativelgnent multiplier.
easy to substitute seasonal crops with each other, butJ}quS Other Issues

will not be the case with long-term crops, such as sub-
tropical fruits and citrus. Other factors that should be considered are demand and
.supply forces domestically and on the internationally.
the above analyses show the foIIown;&qt .
hough a crop may hold a comparative advantage over
other crops, unlimited production will cause prices to
* Water cost will influence the competitiveness adrop and thus erode its comparative advantage. The bal-
dryland production in relation to irrigation pro-ance between supply and demand and the association with
duction; comparative advantage is not clear. The development of a
. the amount of water used will in the future inﬂugeneral equilibrium model that mcorporateg resource
. . endowments and supply and demand forces is necessary
ence the competitiveness of production; )
to get a clearer unde¢amnding of these forces. Such a

model will give policy makers the tools to base policies on.

the intensity of water use may cause one crop to
lose its comparative advantage to another crop.

7.2.2 Landand Water

In summary,
general results:
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Appendix A
The South African Land Market

Al INTRODUCTION A2 THE SOUTH AFRICAN LAND
MARKET: HISTORICAL
BACKGROUND

The effects of market distortions are usually capital
ized into land values. Market values of land therefore
often merely reflect these distortions, rather than thand transactions constitute an important element of
real shadow price of land. The same applies to latik land market. Since 1964, between 7,561 and
rental values (Binswanger and Deininger, 1993)4,889 deeds, and between 3.1 million to 5.5 million
Within this context, it is important to analyze the Southectares of rural immovable property, have been trans-
African land market more closely. ferred annually (Table A.1). The total area of transfers
This appendix is structured as follows: the ne)t&as remained remarkably constant at argund 4 percent
. . . ._of the total surface area in the commercial sector.
section provides an overview of rural land transactions
and land transfers in South Africa, as well as a descrip- The average size of land transfers has risen over
tion of land price movements in relation to key ecdime. The number of transfers dropped in the 1980s,
nomic indicators. Then a model for, and results dfpth nationally and for most size categories, but there
simulating land price changes is describEdese re- does not appear to be a corresponding drop in the total
sults are subsequently used to analyze the gap betwarera transferred. Particularly in the upper size ranges
market values and productive values of farmland. Them-the market for rural land, transfers have remained
after some conclusions are provided. relatively constant in number, while areas trans-

ferred have increased.

Table A.1: Average Annual Rural Land Market Transactions in South Africa,

1964 - 1991

Region Transfers: Area % of land Average area
total transferred transferred transferred
number (ha) (%) (ha)

Cape Province 2,942 1,944,641 4.02 661.2

Natal 1,183 254,545 4.28 215.2

Transvaal 5,438 1,112,089 4.19 204.5

Orange Free State 1,358 402,457 4.09 296.4

Total: South Africa 10,921 3,713,732 4.15 328.7

Source: Registrar of Deeds (1992).
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Transactions involving smaller parcels of landf land transfers is associated with lower land prices in

dominated. Of the 8,852 parcels transferred in 1990590.
91, 26.8 percent were less than 19 hectares in size
26.7 percent between 10 to 99 hectares, 17.9 percent
n

ercent of total land area; but in 1988 rented, leased
between 100 to 299 hectares, 10.4 percent betwee
and share-cropped land represented 19.5 percent of
300 to 499 hectares, 9.4 percent between 500 to

?Rg total surface area, with considerable regional varia-

hectares, 5.1 percent between 1,000 to 1,999 h‘?lcoth: 26.9 percent in the Orange Free State, 22.9 per-

ares, and 3.6 percent above 2,000 hectares, Howe\éght in the Transvaal, 17.3 percent in the Cape, and

the frequency of recorded deed transfers of the smilé—.7 percent in Natal. Hattingh and Herzberg (1980)
est parcels is declining in relative terms, which M3¥und that farmers, who already own land, lease land.

suggest that progressively more transfers are t"jlkll{)l%reover, although the official statistics point to a

place off the record. Transactions involving larger parre':latively high rental rate of nearly 20 percent of total

cels, on the other hand, dominated the total area trans-_ .
area, in fact most rentals are between the older and

ferred. Of the 3.2 million hectares of land transferred

. gounger generations of the same white family. Such
in 1990/91, 0.6 percent were parcels less than 19 héct- .

o réntal arrangements are de facto pension schemes, and
ares in size, 3.2 percent between 20 to 99 hectares,

thé proportions of genuine rentals can be as low as 5

percent between 100 to 299 hectares, 11.2 percent beerbent. It has been suggested that the low rate of

tween 300 to 499 hectares, 18.1 percent between 500

ggenuine rentals at least partly reflects owners’ fear that
to 999 hectares, 19.5 percent between 1,000 to1,999 R .

renters will ‘mine’ and destroy the fragile land (Van Zyl
hectares, and 38.3 percent above 2,000 hectares.

et al, 1994).
Figure A.1 shows the relationship between the real

) ) Historic movements of average South African
land prices and the percentage land transfers in Sofzjatrhmland prices since 1955 are subsequently com-

Africa. It is evident from this figure that real land price . . S
i i . _pared to several important variables. First, it is impor-
is not the only factor influencing land transfers, for in- . .
) _tant to see how price movements differed between

stance, a low percentage of land transfers is associated . .
o : ) ) regions. Figure A.2 shows that, except for the winter
with high land prices in 1977, while a low percentagre. ; .
ainfall region, price movements over the last decade

"In 1963, total leased land represented only 13.1

Figure A.1: Percentage Land Transfers and Real Land Prices (1964-1991)
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Figure A.2.: Real Index of Land Prices in Different Agro-Economice Regions (1960-1991)
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Figure A.3.: Real Land Prices and Returns per Hectare in South Africa (1955-1991)
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Figure A.4.: Real Land Prices versus Inflation (1955-1991)
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Figure A.5.: Real Estate Debt and Land Prices in South Africa (1955-1991)
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were fairly similar for all the regions. Nevertheless, imies appear positively related to recent changes in re-
portant variations still exist. turns as plausible expectations schemes would require.

Underlying the research on farmland valueghe major trends in returns and real land prices, how-

in South Africa, are some interesting historica] <" have been in opposite directions during most of

patterns of land prices, returns, rents, interetgie period since 1983.

rates, financing and infln. These patterns are pre- Rapid rates of inflation are also used to partially
sented in Figures A.3 to A.8 to facilitate evaluation @&Xxplain land price increases of the late 1960s and early
competing hypotheses suggested by previous &70s. Inflation not only reduces the rate of capitaliza-
search. These patterns provide insight pertinent tton of future returns, but land serves as a hedge
model discrimination and are discussed here to proviggainst inflation. Figure A.4 relates real land prices to
background for later analysis. The most widely athe inflation rate. Although less volatile than the rate of
cepted explanation of farmland prices is based on éxflation, land prices follow a similar pattern with a
pected returns or rents. Because expected returnssirert lag. Thus, the inflation explanation is appealing,
unobservable, an intuitive comparison of real land vaven though the mechanism by which inflation affects
ues with current and lagged real returns is informatidand values is far from clear.

Recent studies that find returns to be the major ex- Explaining land values by access to credit and
planation of land prices, explain land prices by compliredit control is supported by a similar pattern, which
cated distributed lags on returns (Alston, 1986; Buger hectare farm real estate debt and land prices also
1986). In contrast with the United States, as illustratéallow (Figure A.5). The lag between the 1976 real
by Just and Miranowski (1993), Figure A.3 revealand price peak and the 1985 debt peak is a direct result
that real land values in South Africa follow an almosif the expectations of agricultural financiers that real
parallel pattern to current real returns and that land vedfrm land prices would increase. The problem,

Figure A.6.: The Debt/Asset Ratio and Land Prices in South Africa (1955-1991)
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Figure A.7.: Real Land Prices and Solvency in South Africa (1955-1991)
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Figure A.8.: Saving and Debt Interest Rates versus Land Prices (1955-1991)
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Table A.2: Correlation of Different Variables with the Average

South African Land Price

Inflation Net farm Debt load Interestrate  Interest rate Debt asset
rate income on savings on debt ratio
r 0.4397 0.6209 -0.3188 -0.6548 -0.2433 -0.4770
p-value 0.0678 0.0060 0.1972 0.0032 0.3306 0.0453

however, as shown in Figure A.6, is that farm real gsiical distinction is difficult). Because farm real estate
tate debt as a percentage of land value remained stalelet does not vary sharply in response to changes in
while land prices increasdd 955 to 1976) and thenthe real interest rate on debt, the opportunity cost ex-
increased rapidly when land prices headed intechrde planation appears more plausible. The tight credit ex-
(1979 to 1985). These ebrvations suggest that theplanation thus applies to a small component of the land
farm debt bubble may have occurred more asnaarket while the opportunity cost explanation applies
consequence of high land values rather than asoahe whole market.

causal factor. After reviewing the historical data, many of the

Alternatively, the real interest rate on farm real efactors hypothesized to affect farmland values appear
tate debt can be used as an indicator of debt cémhave correlation (Table A.2) that suggest validity and
straints. During the 1970s, low and even negative reaflect the results obtained by studies examining each
interest rates displayed an inverse relationship witidividually. These relationships explain why empirical
land values while high real interest rates in the 198fssults based on ad hoc and partial analyses are con-
were associated with declining land values. Also, tflicting, and imply that a comprehensive and theoreti-
sources of credit changed significantly during theally defensible framework is needed to identify the
1970s and 1980s possibly reflecting easier credilative importance of each.

However, traditional sources of credit may have tight-

ened in the 1980s as debt-asset ratios declined, which

in turn, motivated a shift to the Land Bank and agriCLﬁs-"3 MODELING LAND PRICE

tural co-operatives for financing. Financing by the CHANGES
Land Bank and agricultural co-operatives went from

29 percent of total financing in 1970 to 47 percent MOdeIing the Land Market

1991. Van Schalkwyk and Groenewald (1993) estab-

lished that there is a negative relationship between tHa€ traditional ad hoc econometric approach to em-
amount of debt financed by agricultural co-operativé’é”cal analysis has the advantage of tailoring results
and solvency ratios. The increased financing of tiPSely to observed data, but is vulnerable to mislead-
Land Bank and agricultural co-operatives therefolgd results due to spurious correlation and an inability
leads one to accept that solvency ratios and land prifgddentify proper functional forms. Typically, it can

should have declined. This is illustrated in Figure A.7identify’ only a few factors, so information on inter-
action with other variables (possibly subject to large

Treating the real interest rate as the 0ppOrtuNityanges outside the sample) is not obtained. Alterna-
cost of capital, rather than as a measure of credit tlg{i’%ly theoretical analysis has the adege of main-
ness, the opportunity cost of capital appears 0 bg,ghing plausible relationships among variables, but suf-
more important explanation of land values than cregifs from the need for stringent assumptions to obtain

availability (Figure A.8). That is, the real interest ratﬁnambiguous results (Just and Miranowski, 1993).
can be regarded as an opportunity cost of capital rather

than a measure of credit tightness - (the savings inter- 1his analysis d.raws on t.he advantgges of both ap-
est rate closely parallels the debt interest rate, so diffaches. Economic theory is used to impose plausible
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relationships among variables so that econometric
identification is possible with more variables. While
some restrictive assumptions are required for tractabﬁ_ift
ity, the assumptions are arguably as general as un-
known implicit restrictions imposed by arbitraryK[
choices of functional forms for ad hoc investigations.
Additionally, the resulting model contains several un’t
known parameters for which good extraneous infor-
mation exists-parameters that can be identified more
accurately fronalternative information than economet-
ric estimation. After imposing these coefficients, the re;

maining parameters are estimated conventionally. 7
t

The structural model of land prices used for thi
analysis includes the multi-dimensional effects of infla-*
tion on capital-erosion, savings-return erosion and real
debt reduction; it also develops the effect of changesth
the opportunity cost of capital. The method of aps,
proximation and procedure is largely based on that fol-
lowed by Just and Miranowski (1993) in their compu
tation of farmland price changes in the United State$
which was specially adapted by Just (1993) for the
South African land market. This model is shown béhe
low. It provides a comprehensive framework for ang
lyzing the relative importance of factors determining
farmland prices over the past two decades. Free-for
econometric investigations cannot estimate coeffi-
cients on all variables with sufficient precision to re-

end of period t held at the beginning of
period t

average expected net returns to farming per hectare
(including subsidies) fqueriod t

average farm size in period t

perceived variance of end-of-year wealth
per hectare against beginning-of-year expecta-
tions

rate of interest earned on savings inperiod t
rate of interest paid on debt in period t
effective cost of debt

property tax per hectare on real estate in
period t

perceived variance of end-of-year land price

perceived variance of net returns from
farming per hectare (including subsidies)

perceived covariance of land price and
net returns per hectare

unknown parameters are:

solve the important issues. The model was estimated _

for different agro-economic regions and for South Af?
rica as a whole:

5 = pPA-t v ¥ )P +(1-1)R* -B9 A3, A
Chil-rovig rx Q- rY L zovy g, f L (1-D) Z,

Where
zt = ~@-r (X, —r—(1+ x)Al 1-4)
St {11V, v )Po+l-1)o +2(11yv v )(1-t)E, v

the variables are

9

coefficient of absolute risk aversion on
profit

b*/(b* + b) where b* is the absolute risk
aversion coefficient on short-run
variations in wealth

1 minus the rate of sales commissions on
land transactions

rate of finance charges and other trans
actions costs on new debt

and the indicators of strength of various regimes and
phenomena are:

proportion of current land value
attributable to capital gain

p, = average land price resulting from v = E_rog.ortloh O_f fa:mlapd in farms W'th a
transactions at the beginning of period t Inding minimal savings constraint
f. = 1 plusthe current rate of inflation at time t Vo = srobriortlon of farmland value financed by
e

7, = the average tax rate on current income
v = the proportion of capital gains taxed in W.hlle. 'Fhe m.odel appears rather complicated,
t period t the intuition is straightforward (Just and
= . _ Miranowski, 1993). First, if all the complications of
P’.= average land price expectation for the
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imperfections ( X, =T, ), transactions costand interpreted one by one (see Just and Miranowski,
(A=0,p=1)andrisk aversiop(= 0 ) are eliminat¢993).
from the model, then this equation reduces to the St"??s_timating the Model

dard discounting equation:
_ _ P*t R In this section, the farmland model is estimated for dif-

' 1+ X, ferent agro-economic regions and for the country as a
which in equilibrium @ = p«, ) yields = R*/ X,  whole. The results are used to decompose farmland

Adding simple inflation consideration s multiplies.price changes, beginning with the boom of the 1960s.

the right hand side of the discounting equation b4 The results shoyv that mflatl_on and changes in the rgal
returns on capital are major explanatory factors in

taining P, = f.(P*+ R*)/ @+ X,) which, in long-run : . ) B
equilibrium, reduces to the same basic equation @gmland price swings, in addition to returmns to farm-

does the model developed by Feldstein (1980). All ttilrég' Additionally, the effects of credit market con-

additional effects in the model are justified as a modiﬁc‘-ra,'rté arr:d ex;?e(?taflon ;clhemesf ar(; congld(;ered ex-
cation of this equation. To see this, note that the n%-'cl';é'ft ¢ana yt('jc"f’l mo g.Dgta (')I'rht € per:o 1955
merator represents the value of holding a hectare 8f were used for estimation. The results are re-

land while the denominator represents the opportunggzrted f((j)rlthe sum'mer r;ug rehglon ar:.d South Afr.lcal.
cost of channeling a Rand’s worth of wealth into land. e model was estimated by the non-linear, seemingly

In this context, the terms in the model can be examingardated’ regression (SUR) method to take advantage

Table A.3: Decomposition of Predicted Real Land Price Changes by Effect for

South Africa, 1970 - 1990

Year Total Expectations Tax Opportunity Inflation
Price Returns Risk Rate Saving Debt
Paid

1970 -2.661  -4.425 -0.068 -0.079 -0.034 0.0445 0.207 1.292
1971 2.925 1.573 1.284 -0.385 -0.040 0.338 0.048 0.108
1972 7.650 1.719 1.232 -0.630 0.0020 2.100 0.513 2.715
1973 6.114 1.810 1.650 -0.081 0.096 0.471 0.158 2.009
1974 7.248 12.204 0.252 -0.233 -0.024 -2.162 -0.430 -2.358
1975 2.159 0.259 -1.023 -0.355 0.103 0.867 0.270 2.038
1976 1.719 0.560 1.769 -0.291 -0.113 0.024 -0.038 -0.193
1977 3.931 4.531 -0.967 -0.294 0.085 0.532 0.035 0.009
1978 -1.139  -4.796 -0.072 -0.431 -0.089 1.896 0.439 1.916
1979 -2.831 -3.081 0.705 -0.056 0.085 -1.156 0.085 0.588
1980 -12.513 -10.877 -1.204 -1.211 0.038 -0.055 -0.435 1.232
1981 -16.016 -16.024 1.430 -0.743 0.490 -0.135 -0.599 -0.435
1982 -10.443  -0.185 -4.759 -0.620 -0.400 -1.787 -0.682 -2.011
1983 -5.737  -0.604 -2.422 1.063 0.012 -1.788 -1.253 -0.745
1984 -2.335 -3.693 3.746 0.942 -0.018 -1.378 0.347 -2.281
1985 3.933 -16.058 -0.856 -0.445 0.617 7.445 4.535 8.696
1986 -3.5681  -0.820 2.721 0.138 0.096 -2.506 -1.120 -2.090
1987 -2.991  -2.343 -1.150 0.761 -0.256 -0.156 -0.609 0.763
1988 -3.813 0.112 0.957 -0.262 0.110 -1.462 -1.309 -1.959
1989 -4.101  -3.876 0.089 0.306 0.108 -0.316 -0.149 -0.263
1990 -12.733 -11.896 -2.727 0.212 -0.083 0.442 0.505 0.813
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of the high correlation of disturbances that exisggains 35 percent of the predicted land price increase in
among regions. Predictions fit the 1955 to 1990 dat872 in South Africa. This effect is the direct result of
very closely (see Figures A.9 and A2.10 for Souttapital erosion, i.e. the opportunity cost of a Rand in-
Africa as a whole and the summer grain regionested in any activity declined because it would be
respectively). worth 9.4 percent (rather than 6.4 percent) less in real terms

Decomposition of Price Movements after one year of use (apart from the rate of return it earns).

To understand the source of land movements, this sec- Another major force in the 1971 take-off period is

tion decomposed predicted annual land price chanége% opportunity rate of returns on capital. From 1968

among all of the effects represented in the model. That1974’ the real rgte of return on savings dropped
m 4,6 percent with 6,5 percent percentage points.

is, the price changes are decomposed according tof{ﬁe

. This caused investment in land to become more attrac-
effects represented by the various terms of the nu-

merator and denominator. The decomposition of prt('e\{e by comparison. This effect explains 27 percent of

dicted price changes is reported in Table A.3 for Sout{Ple predicted land price increase in 1972 for South Af-

Africa as a whole by effect for the years of land priCrleca as a whole. Note that the effect of the rate of inter-

vitality, 1970 to 1990. Note that the inflation effect i§St on debt has a minor effect.

on real prices rather than nominal prices (the inflation By comparison, the increase in returns to farming
effect on the numeraire is removed). The predictedplains 16 percent of the predicted change in South
price change and its components are reported in rAfdcan land prices in 1972. Over the five-year period
1985 Rands. from 1971 to 1975, the rate of inflation and the real

. . . ra%te of return on capital had similar effects to those of
Land price expectations are the most importan

. . ._farming returns. Following the 1971 take-off period,
explanatory force in every agro-economic region.

However, the change in land price expectations is erQ-UCh of the ensuing land price appreciation was due to

plained by changes in previous prices and, thus, inH]-e 1968 to 1974 effects working through the system

rectly by previous changes in other variables. With e‘?([]d culminating in price expectations effects. To un-

. : L gerstand this explanation, note that an initial price in-
trapolative expectations, the change in price expecia-

tions for period t is explained by the change in price eX~ ¢ due to inflation or opportunity cost had a posi-

pectations and all other variables in period t-1, tﬁlt\e/e effect the following year on price expectations;

. . . . . these higher price expectations, in turn, caused a
change in price expectations in t-1 by price expecta- ! _ )
her price the following year, which then caused

tions and all other variables in period t-2, etc. Thus, tngJ

relative role of variables other than price expectatioﬂ@her price expectations to be transmitted to a third

. L . . . . h)éear, and so on. While, on the surface, this explanation
is crucial in understanding the wide swings in t ) 1
may suggest that land price changes are being ex-

South African land prices. The contribution of price ) ) ,
. . L . I;])Iauned tautologically with land price changes, the ad-
expectations in each year is primarily important in up-

derstanding the dynamic effects of the other variaquJ-,%?tment process actually works much_I|I_<e a Ner_low_an
model. Each external shock has a declining distribution

For the remaining variables, the most striking ebf effects over time, reflected through the land price
fectis the dynamic role of inflation and the opportunit¥xpectation, which is the lagged land price. Apart from
cost of capital. These two effects are each roughly fgher expected returns to farming, inflation and op-
important as increased returns to farming. This is Welbrtunity costs are the only major explanatory forces
illustrated in Table 12.3 for the South African 197kehind the increased price expectations of 1971 to
land price take-off period and the 1975 surge. Fron®77. By 1979, inflation and opportunity cost had re-
1971 to 1973, the inflation rate increased from 6.4 p&girned to pre-1968 extremes. Land prices started to
cent to 9.4 percent (as measured by the consumggip in 1977-a direct effect of high inflation. Further-
price index). This increase in the rate of inflation eX¥nore, the land price volatility in the 1980s led to large
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increases in perceived risk, tending to decrease priieancing. Thus, land ownership has important in-
further. come, capital appreciation, and risk-reduction dimen-
The model predicts the price turn around in 197S}On_S fo'r the farm operator, as well as the socigl and
. L family dimensions of a permanent home and residence
very well. The 1982 shock is primarily due to per- X
. . . . for the farm family.
ceived risk, opportunity-cost and farming returns.
From 1973 to 1983, farming returns decreased while The price that must be paid for these attributes of
the rate of inflation increased. The associated opporawnership is the substantial capital outlay needed to
nity-cost effect explains about 40 percent of the prpurchase land. Most farmers, and particularly emerg-
dicted decline in land prices for South Africa as iag farmers, do not have sufficient capital for the
whole. down payment required for land acquisition as well as
enough funds left for machinery, equipment purchases
and working capital. The financial requirements of
The structural model of land prices includes the mUWb-urchasing land can drain valuable funds away from
dimensional effect of inflation associated with capit@gther investment alternatives. The basic question,
erosion, savings-return erosion and real debt redi§erefore, becomes one of which method of land ac-
tion, as well as the effect of changes in the opportuni)isition has the highest financial pay-off compared to
cost of capital. In spite of the imposition of substantialternative uses of the farmer’s funds, and which alter-
a priori theoretical structure and extraneous informgative is ‘financially feasible’ or within the financial

tion, the model fits the data well, compared to ad hegpability of the farm operator (Boehlje and Eidman,
econometric models. The results show that the largega).

price swings are mainly explained by inflation rates and The difference of gan between the market and ag-
changes in real returns on alternative uses of capital. 9ap 9

These effects caused substantial appreciation in 155"/31J ltural value of land does not contribute to the

and substantial depreciation in 1978. The large Shd‘g&mers ability to repay a loan made to acquire land.

of 1971 tended to continue as indirect effects worngten’ however, this contributes to the ability of the

their way through land price expectations. The Iagg(fe"’Hmer to obtain credit (Binswanger and Deininger,

effects of later changes were moderated or offset %?/93)' Van Schalkwyk :?md Grc.)enev_vald ,(1993) fo.und
that non-farm factors like policy distortions, policy

and institutional expectations get capitalized into mar-
ket values, hence the difference between the market

Conclusion

changes in other causal variables.

A4 IS SOUTH AFRICAN and agricultural value of land. The non-farm factors,
AGRICULTURAL LAND for example, also represent expectations of present
OVERVALUED? landowners that their land can be sold for non-farm

purposes. Land in the vicinity of cities is usually more

. _ expensive than similar land further afield, not only be-
In most countries, the major advantage of ownershigse of the mentioned expectations but also because

of land has been the price appreciation of land ov&f cost savings on transport. They also found that
time. Unlike most resources used in farming, land dog@h gross revenues-partially a result of price sup-
not depreciate or deteriorate if managed properly. Aorts-hecome capitalized in land values. This tends to
though the farmer has not received the financial bggng some support to arguments by Paarlberg (1962)
efits of price appreciation in a cash form that is availlg Groenewald (1978), that the profitability gains the
able for direct consumption, appreciation has iptesent farming generation receives because of price

creased net worth. This increased net worth can §&,n0rts become a cost of doing business for the next
used as a financial base for borrowing funds to eXpaﬁ%eration.

the farm operation, as well as a cushion or reserve

against short-term financial losses that may require re- 1he size of the gap between the agricultural and
market value of land is of major importance for land
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reform purposes, especially if the affordability of a bdhe income approach to valuation determines the long-
sically market-oriented land reform is taken into acun profitability of a land investment (Boehlje and
count. It is therefore important to understand tHe&idman, 1984). The income approach to land valuation
forces underlining the difference between the marketas subsequently used because of its consis-
and land-use value of agricultural land in South Africkency with the net present value method of evalu-
This section aims to identify these forces and to quaating investments.

tify the gap between the market and agricultural value

The income-capitalization approach is based on
of land.

the logic that the market value of a piece of land should
Alternative Agricultural Value Estimates equal the present value of the stream of all future in-

According to Boehlje and Eidman (1984), there afomes. In its most simple form (where income is as-
generally three methods by which land can gy sumed to accrue in perpetuity), earnings value V = I/r,
appraised, namely, the market, cost and incortd here | is the average yearly return to land and r is the

d[scount or capitalization rate (Locken et al, 1978).
approach. The market approach to valuing real esta
This simple formula does not consider income taxes.

essentially attempts to determine what the property

would bring if sold. The basic philosophy of the cos I%oth the income stream and the capitalization rate are

ﬁalculated on a before-tax basis. If taxes are included
approach is to inventory the various resources of the
cash expense, then the capitalization rate must also

farm, estimate their cost, and then sum these costs %oa

e reduced to an after-tax rate. A number of refine-

obtain a total value. Because of the extremely difficult
ments can be made to this approach to account for

task of associating a cost with land, this approach is

quite difficult to use for unimproved land. In essencehanges in the income stream or discount faees
or any other changes that may affect the income

Figure A.11 : Real Market Value and Expected Agricultural Value of South African Land (1960-1992)
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generated from a parcel of land over time (Lockergtes of return on alternative investments may still be
1976). While these refinements are not difficult to deakeful. It has been suggested that farmers as a group
with conceptually, empirical implementation requiresay use a lower capitalization rate because of a pro-
knowledge of the future income streams and othgensity for farming and a preference to live in a certain
changes affecting agricultural value. Failure to incoarea (Reynolds and Timmons, 1969). On the basis of
porate these changes by capitalizing current rathbese arguments, the annual return on government
than future income streams certainly has an impactlmonds was selected as the capitalization rate. This is in
estimates of agricultural values. However, one can accordance with the suggestions of Locken et al,
gue that agricultural values based on recent perf¢t978).

m.a.mce mgy bg the only acgeptable alternative for eE]rhpirical Results

pirical estimation of the earning value of land. By com-

paring these agricultural values with those developBg&finements were made to the numerator of the men-
through a market approach, one can argue that maik&ned income-capitalization formula in order to mea-
participants setting land market values have just $ige other important factors which also influence the
much difficulty in perceiving the future as any reagricultural value of land. The refined formula involves
searcher. They, too, may only have crude estimatesVof (I* + S - E - L - i)/r, where [|* = total expected
the future income potential of land, and they may refash farm receipts, S = services received by holding
most heavily on the recent performance of land as thiéird, E = total cash farm expenses, L = the value of the

basis for appraising its future productivity (Locken éperator’s remuneration and unpaid family labor, i =
al, 1978). interest on capital, and r = the capitalization rate.

One of the most difficult decisions required in us- Data on average agricultural income streams, total
ing the income approach to valuation is choosing tha@sh farm expenses and interest on capital ranging
appropriate capitalization rate. From a Conceptdatpm 1970 to 1992, was obtained from the Directorate
viewpoint, the capitalization rate should reflect the cogt Agricultural Economic Trends (1994), while the in-
of capital or the cost of funds committed to the puterest rate on government bonds was obtained from
chase of land. However, adjustments are necessaryh® Central Statistical Service (199¥ing this data,

reflect differences in the risk associated with larRiternative regimes for expectations on returns per hect-
compared to alternative investments. are were used to postulate future income streams. Ex-

trapolative expectations on net returns per hectare were

Reynolds and Timmons (1969) have SnggeStggecified by extending a foyear trend. Adaptive ex-

that the capitalization rate should reflect the rate of re- , .. o . .
pectations were specified following a geometric lag

turn on other farm inputs, thus representing the OPP cture. These two approaches gave the best results

tunity cost of investing in farmland. - Scofield (19649n grevious research on land markets in South Africa

argues that one should employ rates of interest or ra(@an Schalkwyk and Van Zyl, 1993), and are therefore

of return on non-farm investments, which represeg}so used here. Only the results of the adaptive expec-

the opportunity cost of investing in any farm Ir‘pUt%E’;ltions are shown since they provided the best results.

He argues that non-farm income producing real eSt%\?erage salaries for all employees as reported by the

(such as apartment buildings and office complexes)(%ntral Statistical Service were used to measure the

common stock has similar liquidity and risk character- , . .
value of operator’s and unpaid family labor because

istics, and is analogous to farmland in an investment ' . . .
actual figures were not available. Land provides its

sense. He objects, however, to the use of interest rates . .
N owner with free housing and water, cheaper food, etc
on real estate mortgages as a capitalization rate

i ) inswanger and Deininger, 1993). The mentioned
cause they are a fixed monetary (Rand) investment, . . .
Services, received by owning land, were measured by

Although Scofield (1964) argues that fixed monealculating the actual cost of these services if the op-
etary investments have a lower risk than farmlanerator had to pay for them. Figure A.11 compares
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these calculated agricultural values of land with thexplained tautologically, the adjustment process actu-
market value of agricultural land. ally works much like a Nerlovian model. Each external

Figure A.11 shows that the market and agricultursaﬁ]OCk has a declining distribution of effects over time

value of land followed almost the same trend since tf%cleded through land market price expectations,

1960s. Agricultural values rose up to the mid seventivé@ICh is a lagged form of market land price. By 1979,

. %gportunity cost had returned to pre-1968 extremes,

and then gradually declined. Figure A.11 empha5|zb his t led with dded hich infiati
Van Wyk’s (1976) finding that the difference betweenUtt 's time coupled with an added high inflation rate.

. . . .Land market prices started to drop in 184 direct ef-
the market price and agricultural value in general in-

creased during the period 1960 - 1969. However,fle(Ct of the high inflation rate. Furthermore, the land

does also reveal that the difference between the marrl?&rket price volatility in the 1980s led to large in-

. . : creases in perceived risk tending to decrease market
and agricultural value of land reached its maximum in

1984 after which it plummeted and reached a mir ©€S further.

mum in 1992, where the difference was insignificant. The agricultural value of land on the other hand is
The agricultural value of land declined over the longdfected by the ability of land to generate profits. Van
term. The market value of land, however, declined aZgl et al (1993) showed that profits are mainly affected
much faster pace, which caused the gap between lyechanges in productivity and price recovery: from
agricultural value and the market value of land tt947 to 1991 total factor productivity increased rather
decrease. slowly at 1.3 percent per annum; there was no growth
until 1965; then 2.15 percent until 1981 and fairly rapid
growth of 2.88 percent per annum since 1981. They
Inflation has become a major consideration in any iatso showed that land productivity increased at 3.13
vestment or disinvestment decision. If buyers expgsércent per annum since 1947. The increasing rate of
land to appreciate at a rate similar to the rate of inflgrowth over the period is in accordance with Van Zyl
tion, they can expect to pay more for the same landagld Groenewald’s (1988) perception that farmer’s
some future date. Consequently, if they have adequgigfits came under increasing pressure as inflation
financing and want to expand their land base, it may §gthered pace.

desirable to make the land purchase now rather than to

. . . . Since 1974, highly inflationary conditions pre-
wait. For the seller, inflation is also an important con- | ) )
vailed. Input prices have risen faster than product

sideration. Sellers must be careful not to lock them-. i .
. i . . prices and a cost price squeeze has been experienced.
selves into fixed or constant income investments

. . .. This cost-price squeeze obviously exerts considerable
where the income stream and the investment principle ) )
essure on the income and therefore also on the agri-

do not adjust with inflation or increase with the genergf _ ]
price level cultural value of land. Real net farm income has in-

creased by nearly 181 percent since 1947. Van Zyl et al
According to the previous analysis, the majqno93) has ascribed this to the growth in total factor
force in the 1971 take-off period in land market pricgsoductivity of nearly 161 percent, which countered
of land was the opportunity rate of returns on capitahe decline of 27 percent in terms of trade. However,
From 1968 to 1974, the real rate of return on savings| net farm income declined by 1.06 percent per an-
dropped from 4.6 percent with 6.5 percertlt® per- num from 1973 until 1991, and by 8.14 percent from
cent. This caused investment in land to become marg73 to 1983. This decline is a direct result of the un-
attractive by comparison. Following the 1971 take-offvorable growth rate in the terms of trade.
period, much of the ensuing land market price appre- . i i )
ciation was due to the 1968 to 1974 effects working It is evident from the above that inflation had a

through the system and culminating in price expect%(?gatlve effect on both the market value and the agri-

tions effects. While, on the surface, this explanatic():rl1Jltural value of land. This, coupled with the with-

may suggest that land market price changes are be(iirrmawaI of some of the major support services and

po%cy distortions from the state to the farming

Discussion
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community, led to the general misconception that theg  CONCLUSION
difference between the market and agricultural value
of land did not decline, but that at best it stayed the
same. However, the effect of the fairly rapid growth ihhis appendix analyzed agricultural land prices in
productivity which countered the negative effect dbouth Africa over time, including the sources of
the terms of trade on profits and hence on agricultugdlange and the difference between the market and ag-
values, were never taken into account. The growthrigultural value of land in South Africa. From the analy-
productivity did in fact push up net farm incomes, argls, is it clear that the gap between the average market
hence also agricultural values, which resulted in a d&d agricultural value of South African land showed a
clining market/agricultural land value gap. general decline since 1984. The decline is attributable
to the withdrawal of some of the major privileges ben-
efiting the commercial farming community, and infla-
tionary conditions which had a negative influence both
on sellers and buyers, as well as an annual growth in
productivity of 4.63 percent since 1983. This had a
positive effect on agricultural land values, thus closing
the gap between the market and agricultural value of
land.
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Appendix B
Maps of South Africa

Median Annual Rainfall
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Biological Production
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Landscape
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10. Average Regional Output/Input Price Ratios
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Table C5.5: Calculation of the Resource Cost Ratios in Zone 5

Gross returns

Tradable component:
Fixed costs

Variable machinary costs
624.42

Purchased inputs
Transport

Contract services

Value added

Cost of domestic resources:
Labor

Capital

Component of tradables:
Fixed costs

Variable machinary costs
156.48

Purchased inputs
Transport

Contract services

Land and water

Total cost of domestic resources
Resource cost ratio

Maize

Maize

(dryland (irr.)

1,572.15

174.64

728.73

79.46
188.10
284.70

68.63
138.56

65.48

166.83
52.98
9.90
2,056.31
2,618.55
9.20

2,515.44

411.80
116.52

948.34
128.04
188.10
378.69

121.21
218.65

75.17
59.86

219.43
85.36
9.90
2,056.31
2,916.51
7.70

Wheat

Wheat

(dryland) (irr.)

1,652.61

167.47
460.46

431.47

39.60
152.95
731.44

46.49
72.84

26.13
130.47

90.75
26.40
8.05
2,056.31
2,393.41
3.27

Grain

(dryland) (irr.)

Grain

4,957.83 2,841.45 4,546.32

794.30
129.68

753.98
102.60
152.95
2,754.61

112.75
128.92

93.75
66.43

164.05
68.40
8.05
1,587.66
2,284.33
0.83

155.85
399.39

535.52
138.60
163.40
1,735.05

29.98
83.86

48.89
120.76

133.07
92.40
8.60
2,056.31
2,511.59
1.45

753.28
113.03

836.83
134.60
163.40
2,278.10

33.44
154.70

104.74
58.48

208.39
89.73
8.60
2,056.31
2,758.37
1.21

Soya-

(dryland) (irr.)

1,653.17

160.66
380.12

469.02

23.76
152.95
726.70

18.31
73.73

60.03
102.45

96.90
15.84
8.05
2,056.31
2,396.79
3.30

Soya-

3,857.39

733.86
120.07

539.21
50.16
152.95
2,099.71

24,61
97.49

158.97
67.61

102.24
33.44
8.05
2,056.31
2,567.24
1.22

Cotton  Cotton

(dryland) (irr.)

2,484.76

167.53
281.50

402.05
23.43
0.00

1,759.03

649.62
88.18

37.48
86.13

91.49
15.62
0.00
2,056.31
3,007.01
1.71

4,969.53

820.69
132.72

466.20
44.88
98.80

2,914.53

1,005.53
139.22

100.51
68.31

107.53
29.92
5.20
2,056.31
3,600.70
1.24



eVt

Gross returns:
Yield
Straw

Purchased inputs:

Seed

2-4D Amine
2:3:2(22)+Zn
2:3:4 (30)+Zn

2:3:4 (33).5%2n-Cl

3:1:5 (38)
LAN
Lime

Potashuim nitrate
Superphosphate

U.A.N. (32) Opl
Accotab
Atrazine
Banvel

Buctril
Chrotofos
Cumicidin
Curaterr
Cybermethrin
Decca

Dip seed
Dursban
Duthane

EDB

EDB fumagate
Folidol
Monocrotofos
Gusathion
Karbadust
Orthene
Ramrod

Table C6.1: Technical Coefficients in Zone 6

Units/ha Maize Maize Wheat Wheat  Potato Tobacco Sun-  Grain Soya-
flowers Sorghum beans
(dryland) (irr.) (dryland) (irr.) (dryland)  (irr.) (dryland) (dryland) (dryland)

t 3.00 8.00 1.80 4.50 1.80 1.60 1.20 3.00 1.69
t 0.00 0.00 0.00 100.00 0.00 0.00 0.00 0.00 0.00
kg 10.00 15.00 30.00 130.00 35.00 1.00 5.00 5.00 50.00

I 0.00 0.00 0.00 0.00 35.00 0.00 0.00 0.00 0.00
kg 0.00 100.00 0.00 100.00  800.00 0.00 0.00 0.00 0.00
kg 0.00 0.00 0.00 100.00 0.00 0.00 0.00 0.00 0.00
kg 0.00 0.00 0.00 0.00 0.00 500.00 0.00 0.00 0.00
kg 100.00 100.00 120.00 0.00 0.00 0.00 0.00 0.00 0.00
kg 120.00 0.00 0.00 0.00 200.00 0.00 0.00 0.00 0.00
kg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
kg 0.00 0.00 0.00 0.00 0.00 150.00 0.00 0.00 100.00
kg 0.00 0.00 0.00 0.00 0.00 500.00 100.00 75.00 250.00
kg 0.00 280.00 0.00 250.00 0.00 0.00 0.00 0.00 0.00
kg 0.00 0.75 200.00 0.00 0.00 4.03 0.00 0.00 0.00
I 3.25 1.50 0.00 0.00 0.00 0.00 0.00 1.33 0.00
kg 0.00 0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00
I 0.00 0.00 0.00 1.50 0.00 0.00 0.00 0.00 0.00
kg 0.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00 0.00
ml 0.00 16.60 0.00 0.00 0.00 0.00 0.00 180.00 0.00
kg 0.00 0.00 0.00 0.00 13.00 0.00 0.00 0.00 0.00
| 0.00 0.00 0.00 0.13 0.00 0.00 0.00 0.00 0.00
I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
g 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10
| 0.00 0.00 0.00 0.00 0.00 1.08 0.00 0.00 0.00
kg 0.00 0.00 0.00 0.00 14.00 0.00 0.00 0.00 0.00
| 0.00 0.00 0.00 0.00 0.00 40.00 0.00 0.00 0.00
I 0.00 0.00 0.00 0.00 30.00 0.00 0.00 0.00 0.00
I 0.00 0.00 0.00 0.75 0.00 0.00 0.00 1.00 0.00
I 0.65 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ml 0.00 0.00 0.00 0.00 780.00 0.00 0.00 0.00 0.00
I 0.00 0.00 0.00 0.00 0.00 35.00 0.00 0.00 0.00
kg 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00

kg 3.25 0.00 0.00 0.00 0.00 0.00 0.00 6.00 0.00

Soya-
beans

(irr)

2.40
0.00

70.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.00
0.00
0.00
0.00
0.00
0.00
0.15
1.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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Table C6.1: Technical Coefficients in Zone 6, continued

Units/ha Maize Maize Wheat  Wheat Potato Tobacco Sun-  Grain Soya- Soya-
flowers Sorghum beans beans
(dryland) (irr.) (dryland) (irr.) (dryland)  (irr.) (dryland) (dryland) (dryland)  (irr.)
Rogor I 0.00 0.00 0.00 0.00 0.00 0.80 0.00 0.00 0.00 0.00
Spoormix kg 50.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00 5.00 0.00
Stomp I 0.00 0.00 0.00 0.00 0.00 2.00 3.00 0.00 0.00 0.00
Sumicidin I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Tamaron ml 0.00 0.00 0.00 0.00 500.00 0.00 2.00 0.00 0.00 0.00
Thiodan M.O. I 0.00 0.00 0.00 0.00 0.00 10.00 0.00 0.00 0.00 0.00
Triff 480 I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.50 0.00
Bags bag 0.00 0.00 0.00 0.00 1,800.00 0.00 0.00 0.00 24.00 0.00
Cole kg 0.00 0.00 0.00 0.00 0.00 3,255.00 0.00 0.00 0.00 0.00
Packaging material toll 0.00 0.00 0.00 3.60 0.00 0.00 0.00 0.00 0.18 0.00
Contract/hire services:
Contract airspray ha 0.00 1.00 1.00 1.00 1,800.00 1.00 0.00 0.00 0.00 1.00
Contract harvest/t ha 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 2.40
Contract transport ha 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.40
Machinery:
Diesel I 50.62 7491 37.94 77.66 207.94 165.20 49.72 41.41 101.48 37.16
Implements hours 3.75 451 3.76 7.11 22.73 15.64 5.87 5.63 8.56 5.73
Electricity Kw.h 0.00 3,250.00 0.00 2,916.67 0.00 605.00 0.00 0.00 0.00 440.00
Irrigation: engine&pump mm 0.00 108.33  0.00 104.17 0.00 605.00 0.00 0.00 0.00 440.00
Electricity (dry) mm 0.00 0.00 0.00 0.00 0.00 5,184.00 0.00 0.00 0.00 0.00
Fixed cost: Machinery
Hail insurance ha 1.00 1.00 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00
Labor:
Harvesting hour 1.00 0.00 0.00 1.00 8.33 0.00 0.00 0.00 0.00 90.00
Machinery hour 7.18 13.46  4.96 11.02 41.95 2793 9.37 7.64 15.94 10.57
Irrigation hour 0.00 25.88 0.00 90.00 0.00 42.00 0.00 0.00 0.00 18.00
Load hour 1.00 1.00 0.00 0.00 5.00 5.00 0.00 0.00 3.16 1.70
Off load hour 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pest control hour 0.00 0.00 0.00 0.00 0.00 945.00 0.00 0.00 0.00 0.00
Irrigation hour 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 30.00
Fertilizer hour 0.00 0.00 0.00 0.00 0.00 48.00 0.00 0.00 0.00 0.00
Sort hour 0.00 0.00 0.00 0.00 13.30 0.00 0.00 0.00 0.00 0.00
Cultivate/Plant hour 0.00 0.00 0.00 0.00 1.60 0.00 0.00 0.00 0.00 0.70
Lift and fill hour 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.00 0.00
Additional labor hour 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00

Interest on op. capital Rand 331.93 1,103.71 225.64 806.85 2,167.98 2,162.60 115.84 212.78 698.24  453.03
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Gross returns :
Yield
Straw

Purchased inputs:
Seed

2-4D Amine
2:3:2(22)+Zn
2:3:4 (30)+Zn
2:3:4 (33).5%zn-Cl
3:1:5(38)

LAN

Lime

Potashuim nitrate
Superphosphate
U.A.N. (32) Opl
Accotab
Atrazine

Banvel

Buctril
Chrotofos
Cimicidin
Curaterr
Cybermethrin
Decca

Dip seed
Dursban
Duthane

EDB

EDB fumagate
Folidol
Gusathion
Karbadust
Monocrotophos
Orthene
Ramrod

Rogor

Units/ha Maize

370.00

0.00

6.00
0.00
0.00
0.00
0.00
0.84
0.70
0.00
0.00
0.00
0.00
0.00

14.20

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
22.97
0.00
19.46
0.00

Table C6.2: Costs and Prices in Zone 6 (Rand/unit)

Maize

(dryland) (irr.)

370.00
0.00

6.00
0.00
1.07
0.00
0.00
1.04
0.00
0.00
0.00
0.00
0.77
27.54
14.20
86.17
0.00
0.00
0.13
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Wheat

742.68

0.00

1.72
0.00
0.00
0.00
0.00
1.04
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Wheat
(dryland) (irr.)

742.68

2.50

1.72
0.00
0.78
0.98
0.00
0.00
0.00
0.00
0.00
0.00
0.77
0.00
0.00
86.17
61.79
0.00
0.00
0.00
97.14
0.00
0.00
0.00
0.00
0.00
0.00
18.09
0.00
0.00
0.00
0.00
0.00
0.00

Potato
(dryland) (irr.)

552.00

0.00

34.00
221
1.07
0.00
0.00
0.00
0.70
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

13.28
0.00
0.00
0.00
0.00

16.66
0.00

15.31
0.00
0.04
0.00
0.00
0.00
0.00
0.00

1,065.00
0.00

605.55
0.00
0.00
0.00
1.18
0.00
0.00
0.00
1.73
0.65
0.00

54.30
0.00
0.00
0.00

14.15
0.00
0.00
0.00

12.65
0.00

64.70
0.00

16.48
0.00
0.00
0.00
5.14
0.00

84.40
0.00

23.60

Tobacco Sun-

flowers

878.00
0.00

11.80
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.64
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Grain

Soya-
Sorghum beans

330.00 839.0
0.00 0.00
5.60 3.28
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 63.00
0.00 0.96
0.64 0.73
0.00 0.00
0.00 0.00
14.20 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.13 0.00
0.00 0.00
0.00 0.00
0.00 68.64
0.00 89.25
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
18.09 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
1.94 0.00
0.00 0.00

Soya-

beans

(dryland) (dryland) (dryland) (irr.)

839.00
0.00

2.48
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
61.76
0.00
0.00
0.00
0.00
0.00
86.12
56.69
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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Table C6.2: Costs and Prices in Zone 6 (Rand/unit), continued

Units/ha Maize Maize Wheat Wheat  Potato Tobacco Sun- Grain Soya- Soya-
flowers Sorghum beans beans
(dryland) (|rr) (dryland) (irr.) (dryland) (irr.) (dryland) (dryland) (dryland) (irr.)

Spoormix kg 0.13 0.00 0.00 0.00 0.00 0.00 3.86 0.00 3.10 0.00
Stomp I 0.00 0.00 0.00 0.00 0.00 76.13 9.45 0.00 0.00 0.00
Sumicidin I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Tamaron ml 0.00 0.00 0.00 0.00 0.04 0.00 21.97 0.00 0.00 0.00
Thiodan M.O. I 0.00 0.00 0.00 0.00 0.00 33.60 0.00 0.00 0.00 0.00
Triff 480 I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00
Bags bag 0.00 0.00 0.00 0.00 0.38 0.00 0.00 0.00 2.80 0.00
Cole kg 0.00 0.00 0.00 0.00 0.00 0.18 0.00 0.00 0.00 0.00
Packaging material toll 0.00 0.00 0.00 10.52 0.00 0.00 0.00 0.00 7.19 0.00
Contract/hire services:

Contract airspray ha 0.00 26.00 26.00 26.00 0.85 45.00 0.00 0.00 0.00 45.00
Contract harvest/t ha 0.00 0.00 0.00 80.00 0.00 0.00 0.00 0.00 0.00 40.00
Contract transport ha 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 90.00
Machinery:

Diesel I 1.46 1.46 1.46 1.46 1.46 154 1.46 1.46 1.54 1.54
Implements hours 4.45 6.09 4.87 7.96 3.39 284 460 3.90 4.87 4.14
Electricity Kw.h 0.00 0.14 0.00 0.14 0.00 0.18 0.00 0.00 0.00 0.62
Irrigation: engine&pump mm 0.00 0.21 0.00 0.21 0.00 0.03 0.00 0.00 0.00 0.03
Electricity mm 0.00 0.00 0.00 0.00 0.00 0.62 0.00 0.00 0.00 0.00
Fixed cost: Machinery

Hail insurance ha 37.62 89.76 84.22  350.92 0.00 2,268.50 0.00 4554  232.71 83.58
Labor:

Harvesting hour 1.20 0.00 0.00 2.00 4.00 0.00 0.00 1.20 0.00 1.30
Machinery hour 1.63 1.60 1.70 1.64 1.63 1.62 1.64 1.62 1.63 1.56
Irrigation hour 0.00 1.44 0.00 1.44 0.00 1.44 0.00 0.00 0.00 1.30
Load hour 1.20 10.00 0.00 0.00 7.00 1.30 0.00 6.00 1.10 1.30
Off load hour 1.20 0.00 0.00 0.00 0.00 0.00 0.00 1.20 0.00 0.00
Pest control hour 0.00 0.00 0.00 10.00 0.00 1.30 0.00 0.00 0.00 0.00
Irrigation hour 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.44
Fertilizer hour 0.00 0.00 0.00 0.00 0.00 1.30 0.00 0.00 0.00 0.00
Sort hour 0.00 0.00 0.00 0.00 4.00 0.00 0.00 0.00 0.00 0.00
Cultivate/Plant hour 0.00 0.00 0.00 0.00 4.00 0.00 0.00 0.00 0.00 1.30
Lift and fill hour 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.10 0.00
Additional labor hour 0.00 0.00 0.00 2.20 0.00 0.00 0.00 0.00 0.00 0.00

Interest on op. capital Rand 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
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Table C6.3: Market Prices in Zone 6 (Rand/ha)

Units/ha Maize Maize Wheat Wheat  Potato Tobacco Sun- Grain Soya- Soya-
flowers  Sorghum beans beans
(dryland) (irr.) (dryland) (irr.) (dryland) (irr.) (dryland) (irr.) (dryland) (irr.)
Gross returns :
Yield Rand 1,110.00 2,960.00 1,336.82 3,342.06 9,936.00 17,040.001,053.60 990.00 1,417.91 2,013.60
Straw Rand 0.00 0.00 0.00 250.00 0.00 0.00 0.00 0.00 0.00 0.00
Total receipts Rand 1,110.00 2,960.00 1336.82 3,592.06 9,936.00 17,040.001,053.60 990.00 1,417.91 2,013.60
Purchased inputs:
Seed Rand 60.00 90.00 51.60 223.60 1,190.00 605.55 59.00 28.00 164.00 173.60
2-4D Amine Rand 0.00 0.00 0.00 0.00 77.35 0.00 0.00 0.00 0.00 0.00
2:3:2(22)+Zn Rand 0.00 106.80 0.00 77.50 852.80 0.00 0.00 0.00 0.00 0.00
2:3:4 (30)+Zn Rand 0.00 0.00 0.00 97.70 0.00 0.00 0.00 0.00 0.00 0.00
2:3:4 (33).5%zn-Cl Rand 0.00 0.00 0.00 0.00 0.00 590.00 0.00 0.00 0.00 0.00
3:1:5(38) Rand 84.10 104.00 124.80 0.00 0.00 0.00 0.00 0.00 0.00 0.00
LAN Rand 84.00 0.00 0.00 0.00 140.00 0.00 0.00 0.00 0.00 0.00
Lime Rand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 63.00 0.00
Potassium nitrate Rand 0.00 0.00 0.00 0.00 0.00 259.50 0.00 0.00 96.00 0.00
Superphosphate Rand 0.00 0.00 0.00 0.00 0.00 325.00 63.60 47.70 182.50 0.00
U.AN. (32) Opl Rand 0.00 216.72 0.00 193.50 0.00 0.00 0.00 0.00 0.00 0.00
Accotab Rand 0.00 20.66 1.00 0.00 0.00 218.83 0.00 0.00 0.00 0.00
Atrazine Rand 46.13 21.29 0.00 0.00 0.00 0.00 0.00 18.88 0.00 0.00
Banvel Rand 0.00 30.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 123.52
Buctril Rand 0.00 0.00 0.00 92.69 0.00 0.00 0.00 0.00 0.00 0.00
Chrotofos Rand 0.00 0.00 0.00 0.00 0.00 84.90 0.00 0.00 0.00 0.00
Cimicidin Rand 0.00 2.19 0.00 0.00 0.00 0.00 0.00 23.76 0.00 0.00
Curaterr Rand 0.00 0.00 0.00 0.00 172.64 0.00 0.00 0.00 0.00 0.00
Cybermethrin Rand 0.00 0.00 0.00 12.14 0.00 0.00 0.00 0.00 0.00 0.00
Decca Rand 0.00 0.00 0.00 0.00 0.00 262.61 0.00 0.00 68.64 12.92
Dip seed Rand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.93 85.03
Dursban Rand 0.00 0.00 0.00 0.00 0.00 69.88  0.00 0.00 0.00 0.00
Duthane Rand 0.00 0.00 0.00 0.00 233.24 0.00 0.00 0.00 0.00 0.00
EDB Rand 0.00 0.00 0.00 0.00 0.00 659.20 0.00 0.00 0.00 0.00

EDB fumagate Rand 0.00 0.00 0.00 0.00 459.30 0.00 0.00 0.00 0.00 0.00



Table C6.3: Market Prices in Zone 6 (Rand/ha), continued

Wheat Wheat Tobacco Sun-

flowers

Units/ha Maize Maize Potato Grain Soya-

Sorghum beans

Soya-
beans

8rT

(dryland) (irr.) (dryland) (irr.) (dryland) (irr.) (dryland) (irr.) (dryland) (irr.)

Folidol Rand 0.00 0.00 0.00 13.57 0.00 0.00 0.00 18.09 0.00 0.00
Gusathion Rand 0.00 0.00 0.00 0.00 34.32 0.00 0.00 0.00 0.00 0.00
Karbadust Rand 0.00 0.00 0.00 0.00 0.00 179.90 0.00 0.00 0.00 0.00
Monocrotophos Rand 14.93 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Orthene Rand 0.00 0.00 0.00 0.00 0.00 168.80 0.00 0.00 0.00 0.00
Ramrod Rand 63.24 0.00 0.00 0.00 0.00 0.00 0.00 11.65 0.00 0.00
Rogor Rand 0.00 0.00 0.00 0.00 0.00 18.88 0.00 0.00 0.00 0.00
Spoormix Rand 6.35 0.00 0.00 0.00 0.00 0.00 19.30 0.00 15.50 0.00
Stomp Rand 0.00 0.00 0.00 0.00 0.00 152.26 28.35 0.00 0.00 0.00
Sumicidin Rand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Tamaron Rand 0.00 0.00 0.00 0.00 19.50 0.00 4394 0.00 0.00 0.00
Thiodan M.O. Rand 0.00 0.00 0.00 0.00 0.00 336.00 0.00 0.00 0.00 0.00
Triff 480 Rand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00
Bags Rand 0.00 0.00 0.00 0.00 684.00 0.00 0.00 0.00 67.20 0.00
Cole Rand 0.00 0.00 0.00 0.00 0.00 585.90 0.00 0.00 0.00 0.00
Packaging material Rand 0.00 0.00 0.00 37.87 0.00 0.00 0.00 0.00 1.29 0.00
Contract/hire services:

Contract airspray Rand 0.00 26.00 26.00 26.00 1,530.00 45.00 0.00 0.00 0.00 45.00
Contract harvest/t Rand 0.00 0.00 0.00 80.00 0.00 0.00 0.00 0.00 0.00 96.00
Contract transport Rand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 216.00
Machinery:

Diesel Rand 73.91  109.37 55.39 113.38  303.59 25441 7259 60.46 156.28 57.23
Implements Rand 16.69 27.47 18.31 56.60 77.05 44,42 27.00 21.96 41.69 23.72
Repairs Rand 72.63 98.64 58.87 16.16  305.20 156.63 77.28 62.97 114.53 44.02
Electricity Rand 0.00 455.00 0.00 408.33 0.00 933.12 0.00 0.00 0.00 272.80
Irrigation: engine&pump Rand 0.00 22.75 0.00 21.88 0.00 18.15 0.00 0.00 0.00 13.20
Electricity (dry) Rand 0.00 0.00 0.00 0.00 0.00 375.10 0.00 0.00 0.00 0.00
Repairs(center pivot) Rand 0.00 0.17 0.00 11.89 0.00 17.47  0.00 0.00 0.00 17.47
Fixed cost: Machinery

Tractor/tillage Rand 59.45  285.89 55.45 471.04 328.10 525.10 80.76 60.97 131.50 378.08
Combine Rand 30.40 36.17 24.18 12.49 0.00 0.00 3455 31.36 25.72 0.00
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Table C6.3: Market Prices in Zone 6 (Rand/ha), continued

Units/ha Maize Maize Wheat Wheat  Potato Tobacco Sun- Grain Soya- Soya-
flowers  Sorghum beans beans

(dryland) (irr.) (dryland) (irr.) (dryland) (irr.) (dryland) (irr.) (dryland) (irr.)

Interest Rand 89.85 309.11 79.68 477.31  328.57 537.39 115.31 92.27 158.70  365.07
Hail insurance Rand 37.62 89.76 84.22  350.92 0.00 2,268.50 0.00 4554 232.71 83.58
Labor:

Harvesting Rand 1.20 0.00 0.00 2.00 33.32 0.00 0.00 0.00 0.00 117.00
Machinery Rand 11.70 21.54 8.43 18.07 68.38 45.25 15.37 12.38 25.98 16.49
Irrigation Rand 0.00 37.26 0.00 129.60 0.00 60.48 0.00 0.00 0.00 23.40
Load Rand 1.20 10.00 0.00 0.00 35.00 6.50 0.00 0.00 3.48 2.21

Off load Rand 1.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pest control Rand 0.00 0.00 0.00 0.00 0.00 1,228.50 0.00 0.00 0.00 0.00

Irrigation Rand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 43.20
Fertilizer Rand 0.00 0.00 0.00 0.00 0.00 62.40 0.00 0.00 0.00 0.00
Sort Rand 0.00 0.00 0.00 0.00 53.20 0.00 0.00 0.00 0.00 0.00

Cultivate/Plant Rand 0.00 0.00 0.00 0.00 6.40 0.00 0.00 0.00 0.00 0.91

Lift and fill Rand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.80 0.00

Additional labor Rand 0.00 0.00 0.00 2.20 0.00 0.00 0.00 0.00 0.00 0.00

Interest on op. capital Rand 50.45 167.76 3430 122.64 329.53 328.72 1761 32.34 106.13 68.86
Total cost Rand 805.06 2,288.70 622.23 3,069.08 7,261.50 11,424.34 654.66 568.33 1,673.07 2,279.31

Net returns
to land and water Rand 304.94 671.30 714.59 522.98 2,674.50 5,615.66 398.94 421.67 -255.16 -265.71
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Table C6.4: Economic Prices in Zone 6 (No Shadow Exchange Rate) (Rand/ha)

Units/ha Maize Maize Wheat Wheat  Potato Tobacco Sun- Grain Soya- Soya-
flower Sorghum beans beans
(dryland) (irr.) (dryland) (irr.) (dryland) (irr.) (dryland) (irr.) (dryland) (irr.)
Gross returns :

Yield Rand 873.69 2,082.32 1,550.60 3,975.05 9,936.00 17,233.921,816.94 1,742.49 2,348.84 3,011.73
Straw Rand 0.00 0.00 0.00 250.00 0.00 0.00 0.00 0.00 0.00 0.00
Total receipts: Rand 873.69 2,082.32 1,550.60 4,225.05 9,936.00 17,233.921,816.94 1,742.49 2,348.84 3011.73
Purchased inputs:

Seed Rand 60.00 90.00 0.00 223.60 1,190.00 605.55 59.00 28.00 164.00 173.60
2-4D Amine Rand 0.00 0.00 0.00 0.00 77.35 0.00 0.00 0.00 0.00 0.00
2:3:2 (22)+Zn Rand 0.00 106.80 0.00 77.50 852.80 0.00 0.00 0.00 0.00 0.00
2:3:4 (30)+Zn Rand 0.00 0.00 0.00 97.70 0.00 0.00 0.00 0.00 0.00 0.00
2:3:4 (33).5%Zn-Cl Rand 0.00 0.00 0.00 0.00 0.00 590.00 0.00 0.00 0.00 0.00
3:1:5(38) Rand 84.10 104.00 124.80 0.00 0.00 0.00 0.00 0.00 0.00 0.00
LAN Rand 84.00 0.00 0.00 0.00 140.00 0.00 0.00 0.00 0.00 0.00
Lime Rand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 63.00 0.00
Potassium nitrate Rand 0.00 0.00 0.00 0.00 0.00 259.50 0.00 0.00 96.00 0.00
Superphosphate Rand 0.00 0.00 0.00 0.00 0.00 325.00 63.60 47.70 182.50 0.00
U.A.N. (32) Opl Rand 0.00 216.72 0.00 193.50 0.00 0.00 0.00 0.00 0.00 0.00
Accotab Rand 0.00 18.78 0.91 0.00 0.00 198.94 0.00 0.00 0.00 0.00
Atrazine Rand 41.94 19.36 0.00 0.00 0.00 0.00 0.00 17.16 0.00 0.00
Banvel Rand 0.00 27.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 112.29
Buctril Rand 0.00 0.00 0.00 84.26 0.00 0.00 0.00 0.00 0.00 0.00
Chrotofos Rand 0.00 0.00 0.00 0.00 0.00 77.18 0.00 0.00 0.00 0.00
Cimicidin Rand 0.00 1.99 0.00 0.00 0.00 0.00 0.00 21.60 0.00 0.00
Curaterr Rand 0.00 0.00 0.00 0.00 156.95 0.00 0.00 0.00 0.00 0.00
Cybermethrin Rand 0.00 0.00 0.00 11.04 0.00 0.00 0.00 0.00 0.00 0.00
Decca Rand 0.00 0.00 0.00 0.00 0.00 238.74  0.00 0.00 62.40 11.74
Dip seed Rand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.11 77.30
Dursban Rand 0.00 0.00 0.00 0.00 0.00 63.52 0.00 0.00 0.00 0.00
Duthane Rand 0.00 0.00 0.00 0.00 212.04 0.00 0.00 0.00 0.00 0.00
EDB Rand 0.00 0.00 0.00 0.00 0.00 599.27  0.00 0.00 0.00 0.00

EDB fumagate Rand 0.00 0.00 0.00 0.00 417.55 0.00 0.00 0.00 0.00 0.00
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Table C6.4: Economic Prices in Zone 6 (No Shadow Exchange Rate) (Rand/ha), continued

Folidol

Gusathion
Karbadust
Monocrotophos
Orthene

Ramrod

Rogor

Spoormix

Stomp

Sumicidin

Tamaron

Thiodan M.O.

Triff 480

Bags

Cole

Packaging material
Contract/hire services:
Contract airspray
Contract harvest/t
Contract transport
Machinery:

Diesel

Implements

Repairs

Electricity

Irrigation: engine&pump
Electricity
Repairs(center pivot)
Fixed cost: Machinery
Tractor/tillage
Combine

Interest

Hail insurance

Units/ha Maize

Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand

Rand
Rand
Rand

Rand
Rand
Rand
Rand
Rand
Rand
Rand

Rand
Rand
Rand
Rand

Maize

(dryland) (irr.)

0.00
0.00
0.00
13.57
0.00
57.50
0.00
5.77
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

49.52

16.69

69.17
0.00
0.00
0.00
0.00

40.13
30.40
75.34
37.62

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

26.00
0.00
0.00

73.28
27.47
93.94
573.30
22.75
0.00
0.17

258.90
36.17
284.60
89.76

Wheat

(dryland) (irr.)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

26.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

39.43
24.18
64.79
84.22

Wheat

12.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

37.87

26.00
80.00
0.00

75.97
56.60
15.39
514.50
21.88
0.00
11.89

439.03

12.49
444.33
350.92

Potato

(dryland) (irr.)

0.00
31.20
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
17.73
0.00
0.00
621.82

0.00
0.00

1,530.00
0.00
0.00

203.41

77.05

290.67
0.00
0.00
0.00
0.00

231.84
0.00

242.02
0.00

Tobacco Sun-

0.00
0.00
163.55
0.00
153.45
0.00
17.16
0.00
138.42
0.00
0.00
305.45
0.00
0.00
532.64
0.00

45.00
0.00
0.00

170.45
44 .42
149.17
1,175.73
18.15
472.63
17.47

465.53
0.00

469.62

2,268.50

flower

(dryland) (irr.)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
17.55
25.77
0.00
39.95
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

48.64
27.00
73.60
0.00
0.00
0.00
0.00

60.10

34.55

105.16
0.00

Grain

Soya-

Sorghum beans

16.45
0.00
0.00
0.00
0.00

10.59
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

40.51
21.96
59.97
0.00
0.00
0.00
0.00

43.82
31.36
76.71
45.54

(dryland) (irr.)

Soya-
beans
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
14.09 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.45 0.00
61.09 0.00
0.00 0.00
1.29 0.00
0.00 45.00
0.00 96.00
0.00 216.00
104.71 38.34
41.69 23.72
109.08 41.92
0.00 343.73
0.00 13.20
0.00 0.00
0.00 17.47
87.56  360.98
25.72 0.00
115.85 349.49
232.71 83.58
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Table C6.4: Economic Prices in Zone 6 (No Shadow Exchange Rate) (Rand/ha), continued

Units/ha Maize Maize Wheat Wheat  Potato Tobacco Sun- Grain Soya- Soya-
flower Sorghum beans beans
(dryland) (irr.) (dryland) (irr.) (dryland) (irr.) (dryland) (irr.) (dryland) (irr.)

Labor:

Harvesting Rand 1.20 0.00 0.00 2.00 33.32 0.00 0.00 0.00 0.00 117.00
Machinery Rand 11.70 21.54 0.00 18.07 68.38 4525 15.37 12.38 25.98 16.49
Irrigation Rand 0.00 22.69 0.00 78.93 0.00 36.83 0.00 0.00 0.00 14.25
Load Rand 0.73 6.09 0.00 0.00 21.32 3.96 0.00 0.00 2.12 1.35

Off load Rand 0.73 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pest control Rand 0.00 0.00 0.00 0.00 0.00 748.16  0.00 0.00 0.00 0.00

Irrigation Rand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 26.31
Fertilizer Rand 0.00 0.00 0.00 0.00 0.00 38.00 0.00 0.00 0.00 0.00
Sort Rand 0.00 0.00 0.00 0.00 32.40 0.00 0.00 0.00 0.00 0.00
Cultivate/Plant Rand 0.00 0.00 0.00 0.00 3.90 0.00 0.00 0.00 0.00 0.55

Lift and fill Rand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.36 0.00

Additional labor Rand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Interest on op. capital Rand 50.45 167.76 0.00 122.64 329.53 328.72 17.61 32.34 106.13 68.86
Total cost Rand 730.57 2,289.48 364.33 3,008.43 6,781.25 10,765.96 587.89 506.09 1,509.84 2,249.18

Net returns
to land and water Rand 143.12 -207.16 1,186.27 1,216.62 3,154.75 6,467.961,229.05 1,236.40 839.00 762.54
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Table C6.5: Calculation of the Resource Cost Ratios in Zone 6

Maize Maize Wheat  Wheat  Potato Tobacco Sun- Grain Soya- Soya-
flowers Sorghum beans beans
(dryland) (irr.) (dryland) (irr.) (dryland) (irr.) (dryland) (irr.) (dryland) (irr.)

Gross returns 873.69 2,082.32 1,550.60 4,225.05 9,936.00 17,233.921,816.94 1,742.49 2,348.84 3,011.73
Tradable component:

Fixed costs 153.62 586.59 155.67 991.43 450.17 1,795.79 189.82 162.51 310.76 708.38
Variable machinery cost 87.49 625.42 0.00 558.57 366.93 1,503.70 94.07 7742 169.62 374.83
Purchased inputs 283.50 477.05 100.57 616.39 3,155.12 3,528.52 170.59 116.00 54499 317.31
Transport 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Contract services 0.00 24.70 24.70  100.70 1,453.50 42.75 0.00 0.00 0.00 339.15
Value added 349.07 368.56 1,269.66 1,957.96 4,510.29 10,363.161,362.45 1,386.56 1,323.47 1,272.05
Cost of domestic resources:

Labor 14.37 50.32 0.00 99.00 159.31 872.20 15.37 12.38 33.46  175.95
Capital 50.45 167.76 0.00 122.64  329.53 328.72 17.61 32.34 106.13 68.86
Component of tradables:

Fixed costs 29.87 82.84 56.95  255.34 23.69 1,407.86 9.99 3492 151.08 85.67
Variable machinery cost 47.88  157.46 0.00 125.83  204.20 366.44 55.16 45.01 85.85 92.82
Purchased inputs 63.38 108.01 2514 12141 624.48 739.86 35.27 25,50 114.06 57.63
Transport 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Contract services 0.00 1.30 1.30 5.30 76.50 2.25 0.00 0.00 0.00 17.85
Land and water 1,236.40 1,236.40 1,236.40 1,236.40 1,236.40 1,236.401,236.40 1,229.05 1,236.40 1,236.40

Total cost of domestic resources  1,442.34 1,804.10 1,319.79 1,965.93 2,654.12 4,953.711,369.80 1,379.20 1,726.98 1,735.18
Resource cost ratio 4.13 4.89 1.04 1.00 0.59 0.48 1.01 0.99 1.30 1.36
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Appendix D: Livestock Production
(Cattle and Sheep) by Zone
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Table D1.1: Technical Coefficients for Beef Cattle

Unitstha Zonel Zone3 Zone3 Zone4 Zone 4 Zoneb Zone 5 Zone6

Com- Com- Small Com- Small Com- Small Com-

mercial mercial scale mercial scale mercial scale mercial
Purchased inputs:
Fattening ration kg 962.00 21,600.00 0.00 0.00 0.00 1,981.00 0.00 0.00
Licks kg 1,991.00 34,260.00 0.00 0.00 0.00 13,235.00 0.00 36,450.00
Salt Bags 0.00 0.00 0.00 109.60 0.00 0.00 0.00 0.00
P12 Phosphate Bags 138.00 0.00 0.00 111.20 0.00 0.00 0.00 0.00
Ureum Bags 275.00 0.00 0.00 15.50 0.00 0.00 0.00 0.00
Vitamin complex kg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25
Vaccine Dses 0.00 300.00 0.00 0.00 0.00 0.00 0.00 0.00
Medicine Head 0.00 515.00 0.00 0.00 0.00 123.50 0.00 0.00
Dip I 0.00 45.00 0.00 0.00 0.00 0.00 0.00 0.00
Botulinus Dses 0.00 0.00 0.00 487.00 0.00 0.00 0.00 0.00
Splenic fever Dses 0.00 0.00 0.00 487.00 0.00 0.00 0.00 0.00
Brucella Dses 1.51 0.00 0.00 0.00 0.00 0.00 0.00 0.33
Deadline I 2.80 0.00 0.00 0.00 0.00 0.00 0.00 52.50
Terramycin mi 3.19 0.00 0.00 0.00 0.00 0.00 0.00 1.00
Black quarter Dses 0.00 0.00 0.00 366.00 0.00 0.00 0.00 1.47
Curatic mi 0.00 0.00 0.00 1,000.00 0.00 0.00 0.00 0.00
Antrax Dses 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.26
Botulism Dses 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.53
Pastorella Dses 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.17
Enzoitic abortion Dses 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.22
Vibriose Dses 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.46
Valbazen Dses 3.89 0.00 0.00 0.00 0.00 0.00 0.00 5.13
Replace bull Head 0.00 4.00 0.00 1.17 0.00 0.00 0.00 1.00
Ear plates 0.00 0.00 0.00 0.00 0.00 0.00 0.00 66.00
Contract/hire services:
Contract transport ha 36.50 327.00 0.00 1,100.00 0.00 78.24 0.00 114.00
Machinery:
Diesel I 0.00 221.76 0.00 7,473.91 0.00 0.00 0.00 2,357.00

Petrol I 0.00 3.48 0.00 2,788.20 0.00 0.00 0.00 74.16
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Table D1.1: Technical Coefficients for Beef Cattle, continued

Units/ha Zonel Zone3 Zone3 Zoned4d Zoned Zone5 Zone5 Zoneb6

Com- Com- Small Com- Small Com- Small Com-
mercial mercial scale mercial  scale mercial scale mercial
Implements hours 0.00 36.00 0.00 0.00 0.00 0.00 0.00 0.00
Fixed cost: Machinery
Insurance t 5.84 54.83 0.00 28.80 0.00 0.00 0.00 0.00
Labor:
Livestock hour 840.00 11,484.00 0.00 504.00 0.00 1,920.00 0.00 5,280.00
Machinery hour 0.00 44.14 0.00 2,927.93 0.00 1,920.00 0.00 0.00
Additional labour/small scale hour 0.00 0.00 0.00 288.00 0.00 0.00 0.00 0.00
Interest on operating capital Rand 950.42 19,684.14 19,684.14 12,826.31 12,826.31 1,000.00 1,000.00 14,928.79
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Table D1.2: Costs and Prices for Beef Cattle (Rand/ha)

Units’/ha Zonel Zone3 Zone3 Zone4 Zone4 Zone5 Zone5 Zoneb6

Com- Com- Small Com- Small Com- Small Com-

mercial mercial scale mercial scale mercial scale mercial
Purchased inputs:
Fattening ration kg 0.37 0.73 0.00 0.00 0.00 15.00 0.00 0.00
Licks kg 1.11 0.66 0.00 0.00 0.00 0.69 0.00 0.80
Salt Bags 0.00 0.00 0.00 8.55 0.00 0.00 0.00 0.00
P12 Phosphate Bags 0.77 0.00 0.00 50.90 0.00 0.00 0.00 0.00
Ureum Bags 1.67 0.00 0.00 49.87 0.00 0.00 0.00 0.00
Vitamin complex kg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 395.40
Vaccine Dses 0.00 0.35 0.00 0.00 0.00 0.00 0.00 0.00
Medicine Head 0.00 4.26 0.00 0.00 0.00 30.00 0.00 0.00
Dip I 0.00 130.22 0.00 0.00 0.00 0.00 0.00 0.00
Botulinus Dses 0.00 0.00 0.00 0.28 0.00 0.00 0.00 0.00
Splenic fever Dses 0.00 0.00 0.00 0.34 0.00 0.00 0.00 0.00
Brucella Dses 0.42 0.00 0.00 0.00 0.00 0.00 0.00 136.00
Deadline I 79.02 0.00 0.00 0.00 0.00 0.00 0.00 100.94
Terramycin mi 1,238.86 0.00 0.00 0.00 0.00 0.00 0.00 343.00
Black quarter Dses 0.00 0.00 0.00 0.23 0.00 0.00 0.00 228.00
Curatic mi 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00
Antrax Dses 0.00 0.00 0.00 0.00 0.00 0.00 0.00 342.00
Botulism Dses 0.00 0.00 0.00 0.00 0.00 0.00 0.00 285.00
Pastorella Dses 0.00 0.00 0.00 0.00 0.00 0.00 0.00 114.00
Enzoitic abortion Dses 0.00 0.00 0.00 0.00 0.00 0.00 0.00 342.00
Vibriose Dses 0.00 0.00 0.00 0.00 0.00 0.00 0.00 570.00
Valbazen Dses 102.21 0.00 0.00 0.00 0.00 0.00 0.00 157.86
Replace bull Head 0.00 4,000.00 0.00 4,000.00 0.00 0.00 0.00 3,500.00
Ear plates 0.00 0.00 0.00 0.00 0.00 0.00 1.90
Contract/hire services:
Contract transport ha 16.97 45.00 0.00 6.50 0.00 23.96 0.00 9.54
Machinery:
Diesel I 1.54 1.54 0.00 1.54 0.00 1.54 0.00 1.54
Petrol I 1.78 1.78 0.00 1.78 0.00 1.78 0.00 1.78

Implements hours 0.00 0.54 0.00 0.00 0.00 0.00 0.00 0.00
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Table D1.2: Costs and Prices for Beef Cattle (Rand/ha), continued

Units’/ha Zonel Zone3 Zone3 Zone4 Zone4 Zone5 Zone5 Zoneb6

Com- Com- Small Com- Small Com- Small Com-
mercial mercial scale mercial scale mercial scale mercial
Fixed cost: Machinery
Insurance t 0.00 60.61 0.00 60.61 0.00 0.00 0.00 0.00
Labor:
Livestock hour 1.44 1.44 0.00 10.00 0.00 2.81 0.00 1.25
Machinery hour 0.00 1.70 0.00 1.70 0.00 4.50 0.00 0.00
Additional labor hour 0.00 0.00 0.00 0.90 0.00 0.00 0.00 700.00
Interest on operating capital Rand 0.15 0.15 0.10 0.15 0.10 0.15 0.10 0.15
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Gross returns :
Total receipts
Purchased inputs:
Fattening ration
Licks

Salt

P12 Phosphate
Ureum

Vitamin complex
Small scale variable costs
Vaccine

Medicine

Dip

Botulinus

Splenic fever
Brucella

Deadline
Terramycin

Black quarter
Curatic

Antrax

Botulism
Pastorella
Enzoitic abortion
Vibriose

Valbazen

Small scale variable costs
Replace bull

Ear plates
Contract/hire services:
Contract transport

Table D1.3: Market Prices for Beef Cattle (Rand/ha)

Units’/ha Zonel

Rand

Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand
Rand

Rand

Com-
mercial
83.10
83.10

0.80
4.94
0.00
0.24
1.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.49
8.83
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.89
0.00
0.00
0.00

1.39

Zone 3
Com-
mercial

96.29
96.29

3.95
5.64
0.00
0.00
0.00
0.00
0.00
0.03
0.55
1.46
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.00
0.00

3.68

Zone 3

Small
scale

55.24
55.24

0.00
0.00
0.00
0.00
0.00
0.00
6.24
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00

3.68

Zone 4

Com-

mercial

37.94
37.94

0.00
0.00
0.19
1.13
0.15
0.00
0.00
0.00
0.00
0.00
0.03
0.03
0.00
0.00
0.00
0.02
0.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.94
0.00

1.43

Zone 4

Small
scale

21.39
21.39

0.00
0.00
0.00
0.00
0.00
0.00
0.96
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.08
0.00
0.00

1.43

Zoneb

Com-
mercial
189.42
189.42

66.03
20.29
0.00
0.00
0.00
0.00
0.00
0.00
8.23
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

4.17

Zoneb

Small
scale
103.09
103.09

0.00
0.00
0.00
0.00
0.00
0.00
56.11
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.35
0.00
0.00

4.17

Zone 6

Com-
mercial
43.54
43.54

0.00
13.95
0.00
0.00
0.00
0.05
0.00
0.00
0.00
0.00
0.00
0.00
0.02
2.52
0.16
0.16
0.00
0.04
0.07
0.06
0.04
0.12
0.39
0.00
1.67
0.06

0.52
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Machinery:

Diesel

Petrol

Implements

Repairs

Fixed cost: Machinery
Tractor/Lorrie

Interest

Insurance

Labor:

Livestock

Machinery

Additional labor

Interest on operating capital
Total cost

Net returns to land and water

Table D1.3: Market Prices for Beef Cattle (Rand/ha)

Unitssha Zonel

Rand
Rand
Rand
Rand

Rand
Rand
Rand

Rand
Rand
Rand
Rand
Rand
Rand

Com-
mercial

0.00

0.00
0.00
0.00

0.00
0.00
0.00

2.71
0.00
0.00
0.32
21.64
61.46

Zone 3
Com-

mercial

0.09

0.00
0.00
0.07

0.05
0.08
0.83

4.13
0.02
0.00
0.75
25.34
70.94

Zone 3
Small

scale

0.00

0.00
0.00
0.00

0.00
0.00
0.00

3.64
0.00
0.00
0.49
15.37
39.87

Zone 4

Com-

mercial

2.30

0.99
0.00
3.01

4.16
3.01
0.35

1.01
1.00
0.05
0.39
20.23
17.71

Zone4
Small

scale

0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.89
0.00
0.00
0.26
3.61
17.78

Com-
mercial

0.00

0.00
0.00
0.00

0.00
0.00
0.00

11.99
19.20
0.00
0.34
130.25
59.17

Zone5 Zoneb5
Small

scale

0.00
0.00

0.00
0.00

0.00
0.00
0.00

10.55
0.00
0.00
0.22

76.40

26.69

Zone 6

Com-
mercial

1.73

0.06
0.00
135

0.10
0.16
0.00

3.14
0.00
0.00
1.08
27.45
16.09
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Table D1.4: Economic Prices for Beef Cattle (No Shadow Exchange Rate) (Rand/ha)

Unitssha Zonel Zone3 Zone3 Zone4 Zone4 Zone5 Zone5 Zoneb6

Com- Com- Small Com- Small Com- Small Com-

mercial mercial scale mercial scale mercial scale mercial
Grossreturns : 96.66 100.22 57.42 39.60 22.31 193.82 105.54 45.48
Total receipts Rand 96.66 100.22 57.42 39.60 22.31 193.82 105.54 45.48
Purchased inputs
Fattening ration Rand 0.80 3.95 0.00 0.00 0.00 66.03 0.00 0.00
Licks Rand 4.94 5.64 0.00 0.00 0.00 20.29 0.00 13.95
Salt Rand 0.00 0.00 0.00 0.19 0.00 0.00 0.00 0.00
P12 Phosphate Rand 0.24 0.00 0.00 1.13 0.00 0.00 0.00 0.00
Ureum Rand 1.03 0.00 0.00 0.15 0.00 0.00 0.00 0.00
Vitamin complex Rand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05
Small scale variable costs Rand 0.00 0.00 6.24 0.00 0.96 0.00 56.11 0.00
Vaccine Rand 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00
Medicine Rand 0.00 0.50 0.00 0.00 0.00 7.48 0.00 0.00
Dip Rand 0.00 1.33 0.00 0.00 0.00 0.00 0.00 0.00
Botulinus Rand 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00
Splenic fever Rand 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00
Brucella Rand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02
Deadline Rand 0.45 0.00 0.00 0.00 0.00 0.00 0.00 2.29
Terramycin Rand 8.03 0.00 0.00 0.00 0.00 0.00 0.00 0.15
Black quarter Rand 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.15
Curatic Rand 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00
Antrax Rand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04
Botulism Rand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07
Pastorella Rand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06
Enzoitic abortion Rand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03
Vibriose Rand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.11
Valbazen Rand 0.81 0.00 0.00 0.00 0.00 0.00 0.00 0.35
Small scale variable costs Rand 0.00 0.00 1.21 0.00 0.08 0.00 4.87 0.00
Replace bull Rand 0.00 4.00 0.00 0.94 0.00 0.00 0.00 0.00

Ear plates Rand 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06
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Table D1.4: Economic Prices for Beef Cattle (No Shadow Exchange Rate) (Rand/ha), continued

Contract/hire services:
Contract transport
Machinery:

Diesel

Petrol

Implements

Repairs

Fixed cost: Machinery
Tractor/lorrie

Interest

Hail insurance

Labor:

Livestock

Machinery

Additional labor

Interest on operating capital
Total cost

Net returns to land and water

Units’/ha Zonel

Rand

Rand
Rand
Rand
Rand

Rand
Rand
Rand

Rand
Rand
Rand
Rand
Rand
Rand

Com-
mercial

1.39

0.00
0.00
0.00
0.00

0.00
0.00
0.00

271
0.00
0.00
0.32
20.71
75.95

Zone 3
Com-
mercial

3.68

0.06
0.00
0.00
0.06

0.05
0.08
0.83

4.13
0.02
0.00
0.75
25.12
75.09

Zone 3
Small
scale

3.68

0.00
0.00
0.00
0.00

0.00
0.00
0.00

3.64
0.00
0.00
0.49
15.25
42.17

Zone 4
Com-
mercial

1.43

1.54
0.67
0.00
2.87

4.16
3.01
0.35

1.01
1.00
0.05
0.39
18.99
20.60

Zone 4
Small
scale

1.43

0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.89
0.00
0.00
0.26
3.61
18.70

Zone5 Zoneb

Com-
mercial

4.17

0.00
0.00
0.00
0.00

0.00
0.00
0.00

11.99
19.20
0.00
0.34
129.50
64.32

Small
scale

4.17

0.00
0.00
0.00
0.00

0.00
0.00
0.00

10.55
0.00
0.00
0.22

75.92

29.62

Zone 6
Com-
mercial

0.52

1.16
0.04
0.00
1.29

0.10
0.16
0.00

3.14
0.00
0.00
1.08
24.80
20.68



79T

Gross returns

Tradable component:
Fixed costs

Variable machinery costs
Purchased inputs
Transport

Contract services

Value added:

Cost of domestic resources:
Labor

Capital

Component of tradables:
Fixed costs

Variable machinery costs
Purchased inputs
Transport

Contract services

Land and water

Total cost of domestic resources
Resource cost ratio

Zonel
Com-
mercial
96.66

0.00
0.00
13.11 13.16
0.00
1.32
82.23

2.71
0.32

0.00
0.00
3.18
0.00
0.07
75.09
81.37
0.99

Zone 3
Com-

mercial
100.22

0.46
0.09
5.95
0.00
3.49
83.02

4.15
0.75

0.51
0.04
2.29
0.00
0.18
75.95
83.88
1.01

Zone 3
Small
scale
57.42

0.00
0.00
2.11
0.00
3.49
47.97

3.64
0.49

0.00
0.00
1.49
0.00
0.18
75.95
81.75
1.70

Zone 4
Com-
mercial
39.60

6.95
3.42
0.83
0.00
1.36
25.76

2.06
0.39

0.57
1.66
0.41
0.00
0.07
75.95
81.10
3.15

Zone 4
Small
scale
22.31

0.00
0.00
81.65
0.00
1.36
20.13

0.89
0.26

0.00
0.00
0.21
0.00
0.07
75.95
77.37
3.84

Zone5 Zoneb

Com-
mercial
193.82

0.00
0.00
48.78
0.00
3.96
108.21

31.19
0.34

0.00
0.00
12.16
0.00
0.21
75.95
119.84
1.11

Small
scale
105.54

0.00
0.00
13.81
0.00
3.96
52.80

10.55
0.22

0.00
0.00
12.20
0.00
0.21
75.95
99.13
1.88

Table D1.5: Calculation of the Resource Cost Ratios for Beef Cattle

Zone 6
Com-
mercial
45.48

0.25
1.72

0.04
0.49
290.18

3.14
1.08

0.01
0.76
3.45
0.02
0.03
75.95
84.45
2.89
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Table D2.1: Technical Coefficients for Sheep Production

Units/ha Zone 1l Zone 2 Zone 3 Zone 3 Zone 4 Zone5 Zone 6
Extensive Extensive Semi-inte Extensive Extensive Extensive Extensive
Purchased inputs:

Salt Bags 0.00 0.00 0.00 63.00 60.00 0.00 48.00
Bone meal Bags 0.00 0.00 0.00 0.00 60.00 0.00 0.00
Feedlot head 0.00 0.00 0.00 0.00 305.00 0.00 0.00
Straw Bale 0.00 0.00 372.00 0.00 0.00 0.00 0.00
Energy lick Head 0.00 0.00 1,635.00 0.00 0.00 0.00 0.00
Finishing Head 0.00 0.00 315.00 0.00 0.00 0.00 0.00
Lucerne ha 0.00 0.00 39.90 0.00 0.00 0.00 0.00
Oats grazing ha 0.00 0.00 39.90 0.00 0.00 0.00 0.00
Maize meal Bags 0.00 0.00 0.00 42.00 0.00 0.00 0.00
Dica phos Bags 0.00 0.00 0.00 38.00 0.00 0.00 39.00
Kalori 3000 Bags 0.00 0.00 0.00 15.00 0.00 0.00 0.00
Urea-sheep Bags 0.00 0.00 0.00 5.00 0.00 0.00 0.00
Voermol Block 0.00 0.00 0.00 0.00 0.00 200.00 0.00
Ewe pellets Bags 0.00 150.00 0.00 0.00 0.00 0.00 0.00
Sheep block kg 2,174.89 0.00 0.00 0.00 0.00 0.00 0.00
Voermol 18 kg 8,292.68 0.00 0.00 0.00 0.00 0.00 0.00
Creep pellets kg 983.55 0.00 0.00 0.00 0.00 0.00 0.00
Barle kg 9,922.00 0.00 0.00 0.00 0.00 0.00 0.00
Rum: Choc. count kg 1,159.00 0.00 0.00 0.00 0.00 0.00 0.00
Maxiwol kg 0.00 0.00 0.00 0.00 0.00 0.00 20,193.21
Ranide Dses 0.00 0.00 450.00 0.00 1,023.00 0.00 1,047.00
Blue tongue Dses 2,148.00 0.00 0.00 998.00  1,232.00 1,826.00 5,574.00
Pulpy kidney Dses 1,294.00 2,117.00 0.00 2,926.00 2,125.00 1,534.00 2,005.00
Zipdip L 0.00 0.00 0.00 0.00 3.00 0.00 0.00
Flukiver Dses 0.00 0.00 0.00 0.00 1,046.00 0.00 0.00
Ivomec Dses 0.00 0.00 0.00 1,005.00 2,092.00 0.00 1,087.00
Systamex Dses 0.00 0.00 0.00 0.00 2,158.00 0.00 3,194.00
Vaccine Dses 0.00 0.00 375.00 0.00 0.00 0.00 0.00
Teranol Dses 0.00 0.00 486.00 0.00 0.00 0.00 0.00
Banminth Dses 0.00 0.00 450.00 0.00 0.00 0.00 1,059.00

Riftvalley Dses 0.00 0.00 0.00 236.00 0.00 0.00 0.00
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Wesselsbron
Pasteurellla
Lintex
Tramisol
Valbezen
Ivomac
Banminth
Ranide
Valbantel
Lintex
Valbazen
Abortion
Dazzel
Siponver
PAB
Econodip
Healing oil
Eye powder
Antibiotics
Seponver
Miscelaneous
Wool bags
Rams

Vet costs
Contract/hire services:
Contract
Machinery:
Diesel
Petrol
Labor:
Shear

Table D2.1: Technical Coefficients for Sheep Production, continued

Units/ha

Dses
Dses
Dses
Dses
Dses
Liter
Liter
Liter
Liter
Liter
Liter
Dses
Liter
Liter
Liter
Liter
Liter
kg
Liter
Liter

bags
Head
Visit

ha

hour

Zonel
Extensive

0.00
0.00
3.61
0.00
1.41
3.03
0.00
0.00
3.64
0.00
0.00
169.00
0.00
0.00
12.00
6.00
5.00
0.01
0.35
5.49
0.00
12.00
0.00
0.00

368.40

0.00
98.00

676.00

Zone 2
Extensive

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
991.00
0.00
31.37
50.00
0.00
0.00
0.00
0.00
0.00
1,168.00
0.00
7.00
0.00

1,000.00

0.00
680.00

0.00

Zone 3

Semi-

intensive
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
6.00
1.35

0.00

722.52
0.00

262.00

Zone 3
Extensive

236.00
2,003.00
2,008.00
3,269.00

2,241.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
9.00
8.00
0.00

900.00

0.00
1,341.00

1,234.00

Zone4 Zoneb5
Extensive Extensive

0.00 0.00
0.00 1,534.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 23.58
0.00 17.15
0.00 15.25
0.00 18.34
0.00 6.31
0.00 6.25

0.00 295.00
0.00 40.00

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 1,611.00
4.00 67.00
8.00 6.00
0.00 2.00
757.00 500.00
0.00 0.00
670.50 680.00
1,040.00 1,715.00

Zone 6
Extensive

0.00
177.00
831.00

0.00

1,706.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
43.00
3.00
0.00

737.00

0.00
200.00

23.42
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Table D2.1: Technical Coefficients for Sheep Production, continued

Machinery

Livestock

Casual

Interest on operating capital

Units/ha

hour
hour
hour
Rand

Zonel
Extensive

33.60
0.00
676.00
10,808.00

Zone 2
Extensive

190.00
2,880.00
0.00
5,338.61

Zone 3

Semi-
intensive
79.26
0.00
36.00
1,154.10

Zone 3
Extensive

360.00
5,760.00
0.00
10,831.48

Zone 4

Zone b

Extensive Extensive

180.00
3,840.00
0.00
8,464.88

190.00
0.00
0.00

9,000.00

Zone 6
Extensive

250.00
8,448.00
0.00
10,000.00
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Table D2.2: Costs and Prices of Sheep Production (Rand/unit)

Units’/ha Zonel Zone2 Zone3 Zone3 Zone4 Zone5 Zoneb6

Extensive Extensive Semi- Extensive Extensive Extensive Extensive
intensive

Purchased inputs:

Salt Bags 0.00 0.00 0.00 8.55 8.55 0.00 8.55
Bone meal Bags 0.00 0.00 0.00 0.00 49.04 0.00 0.00
Feedlot head 0.00 0.00 0.00 0.00 22.10 0.00 0.00
Straw Bale 0.00 0.00 3.40 0.00 0.00 0.00 0.00
Energy lick Head 0.00 0.00 0.96 0.00 0.00 0.00 0.00
Finishing Head 0.00 0.00 0.54 0.00 0.00 0.00 0.00
Lucerne ha 0.00 0.00 40.49 0.00 0.00 0.00 0.00
Oats grazing ha 0.00 0.00 213.69 0.00 0.00 0.00 0.00
Maize meal Bags 0.00 0.00 0.00 36.28 0.00 0.00 0.00
Dica phos Bags 0.00 0.00 0.00 47.14 0.00 0.00 47.14
Kalori 3000 Bags 0.00 0.00 0.00 25.41 0.00 0.00 0.00
Urea-sheep Bags 0.00 0.00 0.00 49.87 0.00 0.00 0.00
Voermol Block 0.00 0.00 0.00 0.00 0.00 23.83 0.00
Ewe pellet Bags 0.00 36.10 0.00 0.00 0.00 0.00 0.00
Sheep block kg 1.17 0.00 0.00 0.00 0.00 0.00 0.00
Voermol 18 kg 0.99 0.00 0.00 0.00 0.00 0.00 0.00
Creep pelllets kg 1.35 0.00 0.00 0.00 0.00 0.00 0.00
Barle kg 0.60 0.00 0.00 0.00 0.00 0.00 0.00
Rum: Choc.cont kg 1.62 0.00 0.00 0.00 0.00 0.00 0.00
Maxiwol kg 0.00 0.00 0.00 0.00 0.00 0.00 0.93
Ranide Dses 0.00 0.00 0.50 0.00 0.50 0.00 0.75
Blue tongue Dses 0.09 0.00 0.00 0.28 0.28 0.25 0.25
Pulpy kidney Dses 0.10 0.39 0.00 0.34 0.34 0.37 0.18
Zipdip L 0.00 0.00 0.00 0.00 124.92 0.00 0.00
Flukiver Dses 0.00 0.00 0.00 0.00 1.06 0.00 0.00
Ivomec Dses 0.00 0.00 0.00 1.54 1.54 0.00 2.07
Systamex Dses 0.00 0.00 0.00 0.00 0.98 0.00 1.22

Vaccine Dses 0.00 0.00 0.35 0.00 0.00 0.00 0.00
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Teranol
Banminth
Riftvalley
Wesselsbron
Pasteurella
Lintex
Tramisol
Valbazen
Ivomac
Banminth
Ranide
Valbantel
Lintex
Valbazen
Abortion
Dazzel
Siponver
PAB
Econodip
Healing oil
Eye powder
Antibiotic
Seponver
Miscelaneous
Wool bags
Rams

Vet costs
Contract/hire services:
Contract
Machinery:
Diesel

Table D2.2: Costs and Prices of Sheep Production (Rand/unit), continued

Units/ha

Dses
Dses
Dses
Dses
Dses
Dses
Dses
Dses
Liter
Liter
Liter
Liter
Liter
Liter
Dses
Liter
Liter
Liter
Liter
Liter
kg
Liter
Liter

bags
Head
Visit

ha

Zonel Zone2 Zone3
Extensive Extensive Semi-
intensive
0.00 0.00 1.67
0.00 0.00 0.28
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1,238.86 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
96.56 0.00 0.00
169.60 0.00 0.00
64.15 0.00 0.00
0.32 0.29 0.00
0.00 0.00 0.00
0.00 56.73 0.00
6.79 9.29 0.00
31.44 0.00 0.00
18.83 0.00 0.00
18458 0.00 0.00
174.70  0.00 0.00
102.38 0.00 0.00
0.00 1.00 0.00
21.60 13.50 0.00
550.00 300.00 600.00
0.00 0.00 265.38
3.50 7.00 0.00
1.54 1.54 1.54

Zone 3

Zone4

Zoneb5

Zone 6

Extensive Extensive Extensive Extensive

0.00
0.00
0.85
0.20
0.24
1.37
0.11
0.54
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
15.98
300.00
0.00

6.50

1.54

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
15.98
300.00
0.00

6.50

1.54

0.00
0.00
0.00
0.00
0.13
0.00
0.00
0.00
73.32
32.05
33.75
88.30
135.31
44.86
0.30
30.93
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.00
13.80
300.00
50.00

7.00

1.54

0.00
0.52
0.00
0.00
0.23
1.46
0.00
0.24
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
25.44
400.00
0.00

11.23

1.54
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Table D2.2: Costs and Prices of Sheep Production (Rand/unit), continued

Unitss/ha Zonel Zone2 Zone3
Extensive Extensive Semi-

intensive

Petrol I 1.78 1.78 1.78
Labor:

Shear hour 1.00 1.00 1.00
Machinery hour 1.70 0.00 1.70
Livestock hour 0.00 1.44 0.00
Casual hour 0.50 0.00 10.00
Interest on operating capital Rand 0.10 0.15 0.15

Zone 3

Zone4

Zoneb

Zone 6

Extensive Extensive Extensive Extensive

1.78

1.00
1.70
1.44
0.00
0.15

1.78

1.00
1.70
1.44
0.00
0.15

1.78

1.00
1.70
0.00
0.00
0.15

1.78

1.00
1.70
1.44
0.00
0.15
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Table D2.3: Market Prices for Sheep (Rand/ha)

Units’/ha Zonel Zone2 Zone3 Zone3 Zone4 Zone5 Zoneb6

Extensive Extensive Semi- Extensive Extensive Extensive Extensive
intensive

Grossreturns: Rand 289.38 60.78 326.63 118.51 49.76 112.39 171.80
Total receipts Rand 289.38 60.78 326.63 118.51 49.76 112.39 171.80
Purchased inputs:

Salt Rand 0.00 0.00 0.00 0.45 0.19 0.00 0.37
Bone meal Rand 0.00 0.00 0.00 0.00 1.09 0.00 0.00
Feedlot Rand 0.00 0.00 0.00 0.00 2.50 0.00 0.00
Straw Rand 0.00 0.00 5.06 0.00 0.00 0.00 0.00
Energy lick Rand 0.00 0.00 6.27 0.00 0.00 0.00 0.00
Finishing Rand 0.00 0.00 0.68 0.00 0.00 0.00 0.00
Lucerne Rand 0.00 0.00 6.46 0.00 0.00 0.00 0.00
Oats grazing Rand 0.00 0.00 34.10 0.00 0.00 0.00 0.00
Maize meal Rand 0.00 0.00 0.00 1.27 0.00 0.00 0.00
Dica phos Rand 0.00 0.00 0.00 1.49 0.00 0.00 1.67
Kalori 3000 Rand 0.00 0.00 0.00 0.32 0.00 0.00 0.00
Urea-sheep Rand 0.00 0.00 0.00 0.21 0.00 0.00 0.00
Voermol Rand 0.00 0.00 0.00 0.00 0.00 2.98 0.00
Ewe pellets Rand 0.00 1.93 0.00 0.00 0.00 0.00 0.00
Sheep block Rand 7.27 0.00 0.00 0.00 0.00 0.00 0.00
Voermol 18 Rand 23.46 0.00 0.00 0.00 0.00 0.00 0.00
Creep pelllets Rand 3.79 0.00 0.00 0.00 0.00 0.00 0.00
Barle Rand 17.01 0.00 0.00 0.00 0.00 0.00 0.00
Rum: Choc. cont  Rand 5.36 0.00 0.00 0.00 0.00 0.00 0.00
Maxiwol Rand 0.00 0.00 0.00 0.00 0.00 0.00 17.07
Ranide Rand 0.00 0.00 0.90 0.00 0.19 0.00 0.71
Blue tongue Rand 0.55 0.00 0.00 0.24 0.13 0.29 1.27
Pulpy kidney Rand 0.37 0.29 0.00 0.83 0.27 0.35 0.33
Zipdip Rand 0.00 0.00 0.00 0.00 0.14 0.00 0.00
Flukiver Rand 0.00 0.00 0.00 0.00 0.41 0.00 0.00
Ivomec Rand 0.00 0.00 0.00 1.29 1.19 0.00 2.05
Systamex Rand 0.00 0.00 0.00 0.00 0.78 0.00 3.54

Vaccine Rand 0.00 0.00 0.52 0.00 0.00 0.00 0.00
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Table D2.3: Market Prices for Sheep (Rand/ha), continued

Units’/ha Zonel Zone2 Zone3 Zone3 Zone4 Zoneb5 Zoneb6

Extensive Extensive Semi- Extensive Extensive Extensive Extensive
intensive

Teranol Rand 0.00 0.00 3.24 0.00 0.00 0.00 0.00
Banminth Rand 0.00 0.00 0.51 0.00 0.00 0.00 0.50
Riftvalley Rand 0.00 0.00 0.00 0.17 0.00 0.00 0.00
Wesselsbron Rand 0.00 0.00 0.00 0.04 0.00 0.00 0.00
Pasteurella Rand 0.00 0.00 0.00 0.40 0.00 0.12 0.04
Lintex Rand 0.00 0.00 0.00 2.28 0.00 0.00 1.10
Tramisol Rand 0.00 0.00 0.00 0.30 0.00 0.00 0.00
Valbezen Rand 0.00 0.00 0.00 1.01 0.00 0.00 0.37
Ivomac Rand 10.72 0.00 0.00 0.00 0.00 1.08 0.00
Banminth Rand 0.00 0.00 0.00 0.00 0.00 0.34 0.00
Ranide Rand 0.00 0.00 0.00 0.00 0.00 0.32 0.00
Valbantel Rand 1.00 0.00 0.00 0.00 0.00 1.01 0.00
Lintex Rand 0.00 0.00 0.00 0.00 0.00 0.53 0.00
Valbazen Rand 0.00 0.00 0.00 0.00 0.00 0.18 0.00
Abortion Rand 0.15 0.10 0.00 0.00 0.00 0.06 0.00
Dazzel Rand 0.00 0.00 0.00 0.00 0.00 0.77 0.00
Siponver Rand 0.00 0.64 0.00 0.00 0.00 0.00 0.00
PAB Rand 0.23 0.17 0.00 0.00 0.00 0.00 0.00
Econodip Rand 0.54 0.00 0.00 0.00 0.00 0.00 0.00
Healing oil Rand 0.27 0.00 0.00 0.00 0.00 0.00 0.00
Eye powder Rand 0.01 0.00 0.00 0.00 0.00 0.00 0.00
Antibiotic Rand 0.17 0.00 0.00 0.00 0.00 0.00 0.00
Seponver Rand 1.61 0.00 0.00 0.00 0.00 0.00 0.00
Miscelaneous Rand 0.00 0.42 0.00 0.00 0.00 1.01 0.00
Wool bags Rand 0.74 0.00 0.00 0.12 0.02 0.58 0.99
Rams Rand 0.00 0.75 14.40 2.00 0.89 1.13 1.09
Vet costs Rand 0.00 0.00 1.43 0.00 0.00 0.06 0.00
Contract/hire services:

Contract Rand 3.68 2.50 0.00 4.88 1.82 2.19 7.52
Machinery:

Diesel Rand 0.00 0.00 4.45 0.00 0.00 0.00 0.00
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Petrol

Implement

Repairs

Fixed cost: Machinery
Tractor

Interest

Labor:

Shear

Machinery

Livestock

Casual

Interest on operating capital
Total cost

Net returns to land and water

Table D2.3: Market Prices for Sheep (Rand/ha), continued

Unitssha Zonel

Zone 2

Zone 3

Extensive Extensive Semi-

Rand 0.50
Rand 0.00
Rand 0.79
Rand 1.34
Rand 0.70
Rand 1.93
Rand 0.16
Rand 0.00
Rand 0.97
Rand 3.09
Rand 86.43

(Rha)  202.95

0.37
0.00
1.80

3.09
1.62

0.00
0.00
1.48
0.00
0.29
15.46
45.32

intensive
0.00
0.00
5.80

9.32
5.11

1.05
0.54
0.00
1.44
0.70
102.01
224.62

Zone 3

Zone 4

Zone b5

Zone 6

Extensive Extensive Extensive Extensive

1.99
0.00
4.21

7.21
3.79

1.03
0.51
6.91
0.00
1.37
44.30
74.21

0.44
0.00
1.15

1.99
0.93

0.39
0.11
2.05
0.00
0.48
17.16
32.60

0.76
0.00
3.16

5.40
2.84

1.07
0.20
0.00
0.00
0.85
27.28
85.10

0.32
0.00
4.59

4.55
2.73

0.02
0.39
11.06
0.00
1.36
63.65
108.14
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Table D2.4: Economic Prices for Sheep Production (No Shadow Exchange Rate) (Rand/ha)

Unitssha Zonel Zone 2 Zone 3 Zone 3 Zone 4 Zone5 Zone 6

Extensive Extensive Semi- Extensive Extensive Extensive Extensive
intensive

Gross returns: Rand 289.38 60.78 326.63 118.51 49.76 110.70 171.80
Total receipts Rand 289.38 60.78 326.63 118.51 49.76 110.70 171.80
Purchased inputs:

Salt Rand 0.00 0.00 0.00 0.00 0.19 0.00 0.37
Bone meal Rand 0.00 0.00 0.00 0.00 1.09 0.00 0.00
Feedlot Rand 0.00 0.00 0.00 0.00 2.50 0.00 0.00
Straw Rand 0.00 0.00 5.06 0.00 0.00 0.00 0.00
Energy lick Rand 0.00 0.00 6.27 0.00 0.00 0.00 0.00
Finishing Rand 0.00 0.00 0.68 0.00 0.00 0.00 0.00
Lucerne Rand 0.00 0.00 6.46 0.00 0.00 0.00 0.00
Oats grazing Rand 0.00 0.00 34.10 0.00 0.00 0.00 0.00
Maize meal Rand 0.00 0.00 0.00 1.27 0.00 0.00 0.00
Dica phos Rand 0.00 0.00 0.00 1.49 0.00 0.00 1.67
Kalori 3000 Rand 0.00 0.00 0.00 0.32 0.00 0.00 000
Urea-sheep Rand 0.00 0.00 0.00 0.21 0.00 0.00 0.00
Voermol Rand 0.00 0.00 0.00 0.00 0.00 2.98 0.00
Ewe pellets Rand 0.00 1.93 0.00 0.00 0.00 0.00 0.00
Sheep block Rand 7.27 0.00 0.00 0.00 0.00 0.00 0.00
Voermol 18 Rand 23.46 0.00 0.00 0.00 0.00 0.00 0.00
Creep pelllets Rand 3.79 0.00 0.00 0.00 0.00 0.00 0.00
Barle Rand 17.01 0.00 0.00 0.00 0.00 0.00 0.00
Rum: Choc. cont Rand 5.36 0.00 0.00 0.00 0.00 0.00 0.00
Maxiwol Rand 0.00 0.00 0.00 0.00 0.00 0.00 17.07
Ranide Rand 0.00 0.00 0.82 0.00 0.17 0.00 0.65
Blue tongue Rand 0.50 0.00 0.00 0.22 0.12 0.26 1.15
Pulpy kidney Rand 0.34 0.27 0.00 0.75 0.24 0.32 0.30
Zipdip Rand 0.00 0.00 0.00 0.00 0.13 0.00 0.00
Flukiver Rand 0.00 0.00 0.00 0.00 0.38 0.00 0.00
Ivomec Rand 0.00 0.00 0.00 1.17 1.08 0.00 1.86

Systamex Rand 0.00 0.00 0.00 0.00 0.71 0.00 3.22
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Table D2.4: Economic Prices for Sheep Production (No Shadow Exchange Rate) (Rand/ha), continued

Units’/ha Zonel Zone2 Zone3 Zone3 Zone4 Zoneb5 Zoneb6

Extensive Extensive Semi- Extensive Extensive Extensive Extensive
intensive
Vaccine Rand 0.00 0.00 0.48 0.00 0.00 0.00 0.00
Teranol Rand 0.00 0.00 2.95 0.00 0.00 0.00 0.00
Banminth Rand 0.00 0.00 0.47 0.00 0.00 0.00 0.46
Riftvalley Rand 0.00 0.00 0.00 0.15 0.00 0.00 0.00
Wesselsbron Rand 0.00 0.00 0.00 0.04 0.00 0.00 0.00
Pasteurella Rand 0.00 0.00 0.00 0.36 0.00 0.11 0.03
Lintex Rand 0.00 0.00 0.00 2.08 0.00 0.00 1.00
Tramisol Rand 0.00 0.00 0.00 0.27 0.00 0.00 0.00
Valbezen Rand 0.00 0.00 0.00 0.92 0.00 0.00 0.34
Ivomac Rand 9.75 0.00 0.00 0.00 0.00 0.98 0.00
Banminth Rand 0.00 0.00 0.00 0.00 0.00 0.31 0.00
Ranide Rand 0.00 0.00 0.00 0.00 0.00 0.29 0.00
Valbantel Rand 0.91 0.00 0.00 0.00 0.00 0.92 0.00
Lintex Rand 0.00 0.00 0.00 0.00 0.00 0.49 0.00
Valbazen Rand 0.00 0.00 0.00 0.00 0.00 0.16 0.00
Abortion Rand 0.14 0.09 0.00 0.00 0.00 0.05 0.00
Dazzel Rand 0.00 0.00 0.00 0.00 0.00 0.70 0.00
Siponver Rand 0.00 0.58 0.00 0.00 0.00 0.00 0.00
PAB Rand 0.21 0.15 0.00 0.00 0.00 0.00 0.00
Econodip Rand 0.49 0.00 0.00 0.00 0.00 0.00 0.00
Healing oil Rand 0.24 0.00 0.00 0.00 0.00 0.00 0.00
Eye powder Rand 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Antibiotic Rand 0.16 0.00 0.00 0.00 0.00 0.00 0.00
Seponver Rand 1.46 0.00 0.00 0.00 0.00 0.00 0.00
Miscelaneous Rand 0.00 0.38 0.00 0.00 0.00 0.92 0.00
Wool bags Rand 0.74 0.00 0.00 0.00 0.02 0.58 0.99
Rams Rand 0.00 0.75 14.40 2.00 0.89 1.13 1.09
Vet costs Rand 0.00 0.00 1.43 0.00 0.00 0.06 0.00

Contract/hire services:
Contract Rand 3.68 2.50 0.00 4.88 1.82 2.19 7.52
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Table D2.4: Economic Prices for Sheep Production (No Shadow Exchange Rate) (Rand/ha), continued

Unitss/ha Zonel Zone2 Zone3 Zone3 Zone4 Zoneb5 Zoneb6

Extensive Extensive Semi- Extensive Extensive Extensive Extensive
intensive

Machinery:
Diesel Rand 0.00 0.00 2.98 0.00 0.00 0.00 0.00
Petrol Rand 0.29 0.25 0.00 1.33 0.30 0.51 0.19
Implement Rand 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Repairs Rand 0.76 1.72 5.52 4.01 1.10 3.01 4.37
Fixed cost: Machinery
Tractor Rand 0.73 0.89 5.13 2.08 1.10 1.56 2.27
Interest Rand 0.39 1.70 2.81 3.96 0.51 2.97 4.32
Labor:
Shear Rand 1.93 0.00 1.05 1.03 0.39 1.07 0.02
Machinery Rand 0.16 0.00 0.54 0.51 0.11 0.20 0.39
Livestock Rand 0.00 1.48 0.00 6.91 2.05 0.00 11.06
Casual Rand 0.97 0.00 1.44 0.00 0.00 0.00 0.00
Interest on operating capital Rand 3.09 0.29 0.70 1.37 0.48 0.85 1.36
Total cost Rand 83.84 12.98 93.30 37.34 15.36 22.62 61.72

Net returns to land and water Rand 205.53 47.79 233.33 81.18 34.39 88.07 110.08
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Table D2.5: Calculation of the Resource Cost Ratios for Sheep Production

Zonel Zone 2 Zone 3 Zone 3 Zone4  Zoneb Zone 6
Extensive Extensive Semi-inte Extensive Extensive Extensive Extensive

Gross returns 289.38 60.78  326.63 118.51 49.76  110.70 171.80
Tradable component:

Fixed costs 1.07 2.46 7.54 5.74 1.53 4.31 6.27
Variable machinery costs 0.64 1.08 5.45 3.20 0.81 1.96 2.36
Purchase inputs 57.55 2.76 45.83 7.40 5.33 7.41 23.43
Transport 0.00 0.45 9.50 1.20 0.53 0.71 0.65
Contract services 3.50 2.38 0.00 4.63 1.73 2.08 7.15
Value added 226.63 51.65  258.31 96.33 39.83 94.23 13194
Cost of domestic resources:

Labor 3.06 1.48 3.03 8.45 2.55 1.27 11.47
Capital 3.09 0.29 0.70 1.37 0.48 0.85 1.36
Component of tradables:

Fixed costs 0.06 0.13 0.40 0.30 0.08 0.23 0.33
Variable machinery costs 0.41 0.88 3.06 2.14 0.58 1.55 2.21
Purchase inputs 14.30 0.64 11.46 1.85 1.30 1.67 5.69
Transport 0.00 0.30 6.33 0.80 0.36 0.47 0.44
Contract services 0.18 0.13 0.00 0.24 0.09 0.11 0.38
Land and water 110.08 205.53 110.08 205.53 205.53 205.53 205.53
Total cost of domestice resources 131.17 209.39 135.05 220.69 210.97 211.69 227.40

Resource cost ratio 0.58 4.05 0.52 2.29 5.30 2.25 1.72



